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HOACHUMTEJIbBHAA 3AIIMCKA

Hacrosimias pabouast mporpamMmma Kypca BHEYpPOUHOU aesitenbHOCTH «OCHOBBI
dbu3uYecKoro sKcepuMeHTay (Jajgee — nporpamMma) paspadoTaHa B COOTBETCTBHUU C
TpeboBaHUSIMHU  (eIePAIbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa
cpemHero obmiero oopaszoBanus (maiee — ®I'OC COO) [1, 2] u HampaBieHa Ha
opraHuzanuio 0o0yuyeHuss B (DU3UKO-MATEMATUYECKOM Mpoduie B COOTBETCTBUU C
TpeboBaHUsIMHU (eaepabHON  00pa30BaTENbHON MPOrPaMMBI  CPEHETO  OOIIEro
obpazosanus (OOIT COO) [3].

Peanuzamnmst mporpaMMbl MOKET COJICHCTBOBATH JOCTIKEHUIO 00YJarONTUMUCS
IJIaHUpPYeMbIX  pe3ysnbTaToB  ocBoeHusa DOII COO, pa3BUTHIO JUYHOCTH
oOyyJaroruxcsi, (GOpPMHPOBAHUIO U YAOBIETBOPEHUIO HMX COLMAIBLHO 3HAYUMBIX
WHTEPECOB M TOTPEOHOCTEH, camopeann3alnuyd OO0YydYaroIUXCsS Yepe3 y4acTHE BO
BHEYPOUYHOU nesitenbHOCTH. OHOM U3 BO3MOXKHBIX (DOPM pean3aluu MpOrpaMMbl
ABIAETCS KpyXoK. [Iporpamma MOXeET peanu3oBbIBaThECA 00pa30BaTEIbHOM
OpraHU3alMe CaMOCTOATEIHLHO JHMOO Ha OCHOBE B3aWMOJCHCTBUSA C JAPYTHMH
OpraHU3alUSIMH, OCYIIECTBISIFOIIUMEU 00pa30BaTEIbHYIO ACATEIHHOCTb.

[Iporpamma kypca BHEYpOuHOU aAesaTeNbHOCTH «OCHOBBI (DU3UIECKOTO
IKCIIEpUMEHTa» TMpeAHa3HadeHa s peanuszanuu B 10 kjacce W HampaBlieHa Ha
JOCTHKEHUE COOTBETCTBYIOIINX pe3ynbTaToB, CGHOPMYIMPOBAHHBIX B
dbenepanbHOl padoyeit mporpamme o yuyeoHomy npeamery «duszrkay (yriryOJIeHHBIHI
YPOBEHB).

[Tpu nzyuennu pu3uku Ha YriayOJICHHOM YPOBHE peasi3aIiusl dSTUX TPUHIIUIIOB
0asupyercs Ha HCIOJIb30BAHUM CAMOCTOATEIBHOTO YUYEHHYECKOTO JKCIEPUMEHTA,
BKJIFOYAOIIETO, B TOM 4YHUCJE, paboThl (u3nueckoro mpaktukyma. [Ipu sTtom mon
paboTaMM TMpakTHUKymMa TOHHMMAETCS CaMOCTOSITEIBLHOE HCCIEOBaHUE, KOTOPOE
IIPOBOJIMTCS IO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOr0 BHJAa O€3 IOIIaroBoi
WHCTPYKIIUU. B pe3ynbprare oOecnieunBaeTCsl OBJIAICHHE OO0YUYaIOIIUMHUCS YMECHHSIMU
IIPOBOJUTH NPSIMbIE U KOCBEHHbIE U3MEPEHUsI, UCCIIEIOBATh B3aUMHBIE 3aBUCUMOCTH
IBYX (DM3UYECKUX BEIIMYWH WM OCYIIECTBIATH IMOCTAHOBKY OITBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUNOTE3. Bce 3T0 crnocoOCTBYET JOCTHKEHUIO OJHOW U3 OCHOBHBIX
nejael u3ydeHus (PU3MKKM Ha YpOBHE CpeaHEero ooOmiero oOpa3oBaHUS — OBJIAJICHHUIO
0oOyJaronMMHUC METOJIaMHA  CaMOCTOSATEIBLHOTO IUIAHWPOBAHUS M IPOBEICHHS
(bu3HUEeCKNX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIpeTallui UHPOPMAIIUHU, OTIPECIICHUS

AOCTOBCPHOCTH MMOJYUYCHHOI'O pE3yJibTaTa.



AKTYyalTbHOCTh peajn3allid JaHHOW MPOTPaMMBI ONPENETSETCS TEM, YTO €€
OCBOCHHE II03BOJIICT OOYYaIOMUMCS Ha TMPaKTUKE O3HAKOMHTHCS C PA3TUIHBIMU
(bU3HYECKUMU  SBJICHUSIMH, IKCIIEPUMEHTAIBHO HW3YUYHUTh pa3iuuHble (DU3ndecKue
3aKOHOMEPHOCTH, yTIyOUTh CBOM TEOPETHUECKHE 3HAHUS, PA3BUTh HMEIOIIUECS U
NPUOOPECTH HOBBIE MPAKTUYECKUE YMEHUS M HaBBIKM B 00JIACTH TIJIAHUPOBAHMS,
MOJITOTOBKH, TIPOBEJICHNUS, aHAIN3a U UHTEPIpETalui (GU3NIECKOTO IKCIIEPUMEHTA.

[Iporpamma nmaer oOydYarOMIMMCS BO3MOXXHOCTb TPHOOPECTH MPaKTUYECKUMA
OTIBIT PAa0OTHI C TA0OPATOPHBIM 00OPYTOBAHUEM, OBJIAJIETh KOHKPETHBIMHA TIPUEMaMHU
WCCIIEIOBATEILCKOW  JEATEIHPHOCTH  HAYMHAIOMIETO  (PU3HUKa-IKCIIEPUMEHTATOPA,
c(hopMHUPOBATH HABBIKU OLIEHKHU MOTPEITHOCTEN pe3yJbTaTOB U3MEPEHUs (PU3NUECKUX
Benu4MH. Peanuzauus mporpaMmbl  co3laeT  yciaoBHS Uit (DOPMHUPOBAHUS Y
0o0y4Jaronmxcsi HECTAHIAPTHOTO KPEaTUBHOTO MBIIIJICHUS, COJIEUCTBYET Pa3BUTHIO
WHIUBUIYAIbHOCTH  CYXJEHUW, (OPMHUPOBAHHMIO  KYJbTYpPhl ~ OOOCHOBaHUS
COOCTBEHHOT'O MHEHHS M CBOOO/IBI €TI0 BHIPAKCHHUS.

[Iporpamma MokeT OBITh BOCTpeOOBaHA OOYYAIOMIMMUCS, KOTOPhIE HWMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJICHHOMY U3YUYEHUIO (U3UKU U MAaTEMAaTUKH, TOTOBATCS
K YYaCTHIO B OJIMMITHAaX IIIKOJILHUKOB 10 (DU3UKE, B paMKaX KOTOPBIX MPETyCMOTPEH
MPAKTUYECKUU TYP.

[Iporpamma mpecienyeT He TOJBKO 00Opa30oBaTEIbHbIE, HO U BOCIHUTATEIbHBIE
LEeIH, TOCKOJIbKY COOTBETCTBYET UJAEE OKOJOTHM3ALMK W WA NPUKIaTHOU
HAIPaBJICHHOCTHU, KOTOpbIE, B YHCIIe APYTHX HJCH, MOJIOKEHbI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COOQO.

BapuaHnTtsl peaju3anuu nporpammsl 4 ¢GopmMbl NPpOBeIeHU 3aHATHI

Peanuzammst mporpaMmbl  TPEAIONIATa€T COYETAHHWE PAIMYHBIX  (opM
rpynmnoBo paboThl (CAylIaHWE JEKIHM, JUCKYCCHS, MOHTaX SKCIEPUMEHTATbHBIX
YCTaHOBOK, MPOBe/IeHNE (PU3NUECKUX U3MEPEHU 0] PyKOBOJICTBOM MPETOIaBaATEs)
U UHAUBUAYATbHONW palbOThl (BBITIOJIHEHHE CaMOCTOSITENBHBIX padoT u pador
MPAKTUKyMa, 00pabOTKa W WHTEPIIPETAIUS PE3yIbTaTOB (U3MUECKUX H3MEPEHUN).
Ucnonb3zoBanue Takux ¢GopM pabOThl IOMOTAET pa3BUBATh Y 00yYaIOUIUXCsl, C OJTHON
CTOPOHBI, HAaBBIKM BOCHPUATUS HOBOM HWH(MOpMaUUM TMpU pPa3IUyHBIX (HopMmax
€€ mojayu, a ¢ JPyrol CTOPOHbI — aKTUBHOCTh, CAMOCTOATEIBLHOCTh U TBOPUECKOE

Hayaio. B 1mermoMm peanm3anus JaHHOM NPOTPAMMBI  JOJDKHA TOJIOKUTEIBHO



CKa3bIBaThCSl KaK Ha aKTyalu3allud 3HAHUH, YMEHHH M HABBIKOB OOYYarOIIUXCS
B paMKax MX MpeanpodeccnoHalIbHON TeXHOIOTHYECKON (MHXEHEPHO) TIOJITOTOBKH,
TaK ¥ Ha COIMAIIbHOM (POPMUPOBAHUH JIMYHOCTH O0YUAIOLITUXCAL.

[Tporpamma Kypca paccuntana Ha 68 4acoB, B paMKax KOTOPBIX IIPELyCMOTPEHbI
Takre GopMbl padoOT, KaK JIEKIIUH, CAMOCTOATENbHbBIE PA0OTHI U PaOOTHI IPAKTUKYMA.
B xome caMmocToATenpHBIX PAabOT OOydyaromiuecs: MoJ KOHTPOJEM TpernoaBaTes
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPa0aTHIBAIOT OMPEACICHHBIC YMEHUS 1 HaBBIKH. PaObOTHI
OpaKTUKyMa  MOAPa3yMEBAalOT  CAMOCTOSTEIbHOE  pEHIeHHE  O0y4arolMMHCS
HKCIEPUMEHTAIBHBIX (PU3MUECKUX 3a1a4. TemaThka padoT NpakTUKyMa U MOPSAJIOK MX
CIIEZIOBaHUSI COOTBETCTBYIOT CTPYKTYpe TEMAaTHYECKOTO IUIaHUpOBaHUs (ermepanbHON
paboyeii nmporpamMmsl 1o yaeOHoMy npeameTy «Dusnkay (YriryOJIeHHbIN YPOBEHB).

[IporpamMMa paccunTaHa Ha peanu3alldio B T€YeHHE OAHOTO rojaB 10 kmacce
Opu TPOBEACHUM 3aHATHH OAMH pa3 B Hememo obvemom 1 wac kaxmoe. Ilo
YCMOTPEHHUIO YYHUTENS TOPSIOK CIEAOBAaHUS 3aHATHH MOXET ObITh H3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKIIFOUYEHBI.

Bo3mokHO Takke ocBoeHue o0ydaromumucs 11-ro kinacca noiaHoW nporpaMmmsl
IIpU yCIIOBUU MPOBEACHUS 3aHIATHUI J1Ba pa3a B HEJEII0 00beMOM 2 yaca KaKJI0e.

Pan paGoT mnpakTHkyma (Ha YCMOTpPEHHE YUHUTENs) MOXKET ObIThb 3aJaH
oOydJaromuMcsi Ha JIOM JJIsi CaMOCTOSITEIbHOTO BBIMIOJIHEHUSI C TOCJIEIYIOUINM

KOHTPOJIEM U O6CY)KIICHI/ICM IMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocss3s ¢ penepasbHoil padoueil MPOrpaMmoil BOCIIMTAHUS
[Iporpamma pa3zpaboTrana ¢ ydeToMm pekoMmeHaalui denepaibHol pabdodeit
IPOrpaMMbl BOCIIUTaHUsA. B 4acTHOCTH, OHAa yYUTHIBAET TICUXOJIOTO-TIEAArOrMueCKue

0COOEHHOCTH COOTBETCTBYIOILEH BO3PACTHOMN KaTEropuu 00y4arolInuxcs.

[IporpaMMa COOTBETCTBYET TaKUM IIEJISIM BOCHUTAHUS — OOYyYarOMUXCS,
KaK pa3BUTHUE JUYHOCTH, CO3/IaHUE YCIOBUH JJIsl CAMOOIPEICTCHUS U COLIMATU3ALIUH.

[Iporpamma  COOEHCTBYET PpELICHHUIO CIEAYIOIIMX 33/ad  BOCHUTAHUSA
OoOy4aloluXCcs: YCBOCHHE 3HAHWM, HOPM, JyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH,
TpaaUIIMi, KOTOPbIE BEIPA0OTAIO POCCUICKOE 00111eCTBO; (DOPMUPOBAHKE U PA3BUTHE
JUYHOCTHBIX  OTHONIIEHUH K OTUM  HOpPMaMm, I[IEHHOCTAM; MPUOOpETeHHE
COOTBETCTBYIOIIETO 3TUM HOpMaM, IEHHOCTSIM, TPAAUIUSAM COITUOKYIBTYPHOTO OMBITA
MOBEJICHUSI, OOIICHUS, MEXKITMYHOCTHBIX M COLUAJIBHBIX OTHOLICHUM, TPUMEHEHUS
MOJIYYEHHBIX  3HAHWM;  JOCTM)KEHHE  JIMYHOCTHBIX  PE3yJIbTaTOB  OCBOCHUS

o0meobpaszoBarenbHON TporpamMmbl 1o ¢usuke B coorBerctBuu ¢ GI'OC COO.
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[IporpamMmMa COOTBETCTBYET CIEAYIOLIMM OCHOBHBIM HAalPaBJICHUSM BOCIUTAHMUSL.

1) TpyaoBoe BOCIHTaHHE — BOCIUTAHUE YBAXCHUS K TPYAY, TPYASIIAMCS,
pe3ynbTrataM Tpyna (CBOero M JApPYyrux JIoJei), OpUEeHTalus Ha TPYJIOBYIO
NEeSATENBHOCTb, MOJIyYEHUE npodeccun, JUYHOCTHOE CaMOBBIPaKEHUE
B IPOJYKTHUBHOM, HPABCTBEHHO JOCTOMHOM TpPYyJAE€ B POCCHUKWCKOM OOIIECTBE,
JOCTHKEHHE BBINAIOIIUXCS PE3yJbTaTOB B TNPOPECCHOHATBHONU JIEATEIHHOCTH.
LleneBbIMU OpHUEHTUpPAMU SBISIIOTCS: (POPMUPOBAHUE OCO3HAHHOM TOTOBHOCTHU K
MOJIYYEHUIO MPO(ECCHOHATILHOTO 00pa30BaHUs, HENMPEPHIBHOMY OOpa30BaHUIO B
TEYEHHE >KU3HU KaK YCIOBUIO YCIEHUIHOW MpodecCHOHATbHOM M OOIIECTBEHHOM
NEeATENbHOCTH; MOHMMaHWe cneuupuku camooOpa3oBaHus M NPo(dhecCHOHATBHOM
CaMOMNOJITOTOBKM B MH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOIIECTBE,
TOTOBHOCTH YUUTHCS M TPYAUTHCSI B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD Ha
OCO3HaHHBIM BBIOOP cdepsl TpodeccHOHaTbHON  TPYIOBOM  JEATEIHHOCTU B
POCCUICKOM OOIIECTBE C YUETOM JIMYHBIX KU3HEHHBIX IJIAHOB, TOTPEOHOCTEH CBOECH
ceMbH, o01IecTBa.

2) DKOJOrMYecKoe BOCIUTaHHE — (DOPMUPOBAHUE DKOJOTHUCCKON KYJIBTYPBHI,
OTBETCTBEHHOT'0, OEPEKHOI0 OTHOIICHHS K IIPUPOJIE, OKPYKAIOLIEH cpeie HA OCHOBE
POCCUIMCKUX TPAAUIIMOHHBIX JTyXOBHBIX LEHHOCTEH, HABBIKOB OXpaHbl, 3alUTHI,
BOCCTaHOBJICHHSI TIPUPOJIbI, OKpYy»Karolend cpeabl. L{eneBbIM OpUEHTUPOM SIBIISIETCS
OCO3HaHUE HEOOXOAMMOCTH MPUMEHEHUS 3HAHUSI €CTECTBEHHBIX U COLIMAJIbHBIX HAYyK
JUIsL  pa3yMHOTO, OEpexIIMBOTO MPHUPOAOINOIL30BaHUS B OBITY, OOIIECTBEHHOM
IPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHUS — BOCIIMTAHUE CTPEMJICHHUS K IO3HAHUIO CEOsI
U JpYyrux JroJed, IpUpoabl U 00IIecTBa, K TMOJYYCHHIO 3HAHWM, KaueCTBEHHOTO
00pa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U OOLIECTBEHHBIX NOTPEOHOCTEM.
[leneBbIMU OpUEHTUPAMH SBISIOTCS: (POPMUPOBAHUE JCSITENBHO BBIPAKEHHOTO
MO3HABATENILHOTO HMHTEpeca B OOJacCTH (PU3MKM C YYETOM CBOMX HHTEPECOB,
CIIOCOOHOCTEH, JOCTIKECHUI; MOTyYeHUE MPEICTABICHUH O COBPEMEHHOM Hay4YHOU
KapTUHE MUpa, O JIOCTMXKEHMSIX HAYKW U TEXHHUKH, O 3HAUYCHUM HAYKH B KU3HU
poccuiickoro oOmiecTBa, obecrneueHnn ero 0e30MacHOCTH; MPUOOPETEHNE HAaBBIKOB
KPUTUYECKOTO MBIIIJIEHUS, ONPEAEICHHs] JTOCTOBEPHOM HAy4yHOH HH(POPMALMH U
KPUTHKMA AHTUHAYYHBIX MPEJICTABICHUN; pPa3BUTUE W NPUMECHEHHE HaBBIKOB
HAOJIIOICHNS, HAKOIUICHWs] M CHUCTEeMaTU3allud (PAKTOB, OCMBICIEHHUS OIBITa B

eCTeCTBeHHO-Hay‘IHOﬁ obnacTu ITIO3HaHMHA, HCCHGHOB&T@HBCKOﬁ ACATCIIBHOCTH.



Ocob0eHHocTH padOTHI yUnTE ISl 110 IPOrpamMMme

[Ipu peanuzanuu AaHHOW MPOTPAMMBI 3ajlaya YUUTENSI COCTOUT B TOM, UTOOBI
cO37aTh YCIOBUS JUIsl YCBOCHUS 00YUYAIOIIMMHICS HOBBIX 3HAHWUM, TPUOOPETECHUSI UMM
HOBBIX yMEHUW W 3aKpCIJICHUS HABBIKOB, HEOOXOAWMBIX [IJIi TPOBEICHHUS
(bU3HYECKUX IKCIICPUMEHTOB U aHAJIN3a MOJTYYCHHBIX PE3yJIbTaTOB.

Jis pemieHuss 9TOM 3amadyu HEOOXONMMO Hanuyue B KaOWHETe (UBHKHU
000py10BaHUs, KOMIUICKTYIOIUX W PACXOJHBIX MATEpUaOB, TPEOYIOUTUXCS IS
IIPOBEICHUS CAMOCTOSTEIBHBIX pa0OT 1 paboT mpakTukyMma. [lepeuens nperaraeMoix
paboT copMupoBaH TaKUM O00pa3oM, UYTO TIOJATOTOBKAaK WX MPOBEICHUIO
HE JIOJDKHA BbBI3BIBATh CYHIECTBEHHBIX 3aTPyJAHEHUIl — BCe HEOOXOAMMOE IS
peanu3anuy MporpaMMbl, Kak MPaBUIIO, JMOO HAXOIUTCA B KaOMHETE (PU3MKH, 1100
JOCTYITHO B TIOBCETHEBHOM OBITOBOM OOHMXO/IC.

Ilepen HayasoM 3aHATAM YYUATEINO PEKOMEHIYETCA  CaMOCTOATEIBHO
BEITIOJIHATh BCE TEOPETUUYCCKUE 3aJaHUs, CAMOCTOSATEIbHBIC PaOOTHI W PabOTHI
MPAKTUKYMa, KOTOPbIE JOHKHBI Oy IyT BRIMOIHATE 00yYaronmecs. ITO 1acT YIUTEIIO
BO3MOXXHOCTh HE TOJbKO BBIIBUTb BO3MOMKHBIE TEXHMUYECKHE MPOOJIEMBI,
HO U TOJYYUTh KOHTPOJIbHBIE PEe3yJbTaThl U3MEPEHUN M UX 00pabOTKH, KOTOpHIE
MOHAN00ATCA Il JajdbHEWIIeld MpPOBEPKUM MNPABHIBHOCTU BBIMOJIHEHUS padoT
00yYaromyMHUCS.

[TockonbKy ONHMM W3 TJIABHBIX PE3yJbTaTOB pa0OTHl YYHTENIsS B paMKax
BHEYPOUYHOU JI€ATEbHOCTH SIBISETCS TUYHOCTHOE PA3BUTUE O0YHAIOIINXCS, YIUTEIIO
PEKOMEHIyeTCsl MPHU MPOBEJACHUU 3aHATUNA 1O MPOrpaMMe aKTUBHO YYacTBOBATh
B JIEATEIBHOCTH OOYy4YaloIIMUXCS, KOHTPOJUPOBATH XOJ  BBIMOJHEHUS HMHU
AKCIIEPUMEHTAIbHON pPa0OThl, HANpaBIsTh M KOPPEKTUPOBATh UX JACHCTBUS,
CBOEBPEMEHHO  yKa3blBaTh HA  OMMOKKM W  HEIOYETHl,  IIOJCKa3bIBATh
U JIECMOHCTPUPOBATH IPaBUJIBHBIC CITOCOOBI BBIMOJTHCHHUS IMPAKTHYECKOW pPadOThI,
00CyX1aTh MPUIMHBI U BO3MOKHBIC TIOCIICJICTBUS JOMYCKaeMbIX OomrO0K. Bo Bpems
3aHATUI HEOOXO0IUMO MOJJIEPKHUBATh T00pOXKeIaATEITHLHYIO atMochepy
COTPYIHUYECTBA.

VYyuTento cienyeT yauThBaTh, YTO JIOTHKA OCBOSHUS MPOTPAMMBI MTPEATIOoIaraet
MOCJIeIOBATEIbHOE U3YUeHHE MaTepralia — CHayasla 00y4JaroIuecs JOJIKHbI OCBOUTD
0a30BbI€ MPUEMBbI U METOAbl MPOBEACHUS (PUINYECKUX U3MEpPEHU U 00pabOTKH
MOJIy9aeMbIX PE3YyJbTATOB, a YK€ 3aT€M MPUMEHITh WX HA MPAKTUKE MO CXEME «OT
IPOCTOTO K CIOXKHOMY». [loToMy mnpuMepHas cxema MNpOBEACHHUS 3aHATUNA TIO

IPOrpaMMe MOKET OBITh CIEAYIOIICH:



1) o00BsCHEHUE TEOPETUIECKOTO MaTepraa o TeMe;

2) TOATOTOBKA K BBIMIOJHEHUIO CaMOCTOSTEILHOW paboOThl WM PabOTHI
MPaKTUKyMa — OOCYKJICHHUE 3aJlaHhsl, yCTPOHUCTBA AKCIIEPUMEHTAIILHON YCTaHOBKH,
HEOOXOMMOTO0 TEOPETUYECKOTO0 MaTepuania, MPUEMOB M METOJOB MPSMBIX
IKCIIEPUMEHTAIIbHBIX U3MEPEHUH, CIIOCOO0B UX 00PaOOTKHU M OLIEHKH MOTPEUTHOCTEH
VU3MEPEHNU;

3) mpoBeJCHHUE CAMOCTOSITEILHON PabOThI UK PA0OTHI IPAKTUKYMa, KOHTPOJIb
MIPaBUIIBHOCTH MTPOBEACHUS NU3MEPEHUI;

4) oOpaboTKa  MOJIYYCHHBIX  JKCICPUMCHTAIBHBIX  JAaHHBIX,  OIICHKA
MIOTPENTHOCTEM;

5) obOcyxkaeHue pe3yJbTaTOB 00pabOTKH TMOIYUYSHHBIX SKCIIEPUMEHTABHBIX
JAHHBIX U TIPOBEPKA MX MPaBUILHOCTH.

B ciyuae HeXBaTKM BpeMEHHU HA PeasI3alvIo B KJlacce MyHKTa 4 TaHHOW CXEeMBbI
PEKOMEHIyEeTCS  MPEMIOKHUTh  OOYyYarONUMCS  BBIMOJTHUTH  COOTBETCTBYIOIIHEC
NEUCTBUA J0OMa, a TMYHKT 5 peann3oBaTh B Hayaje CICAYIONIIETO 3aHSTHs, TH00
IIPOBECTH HEOOXOAUMBIE 00CYX ACHHS ¢ 00YJAIOITUMUCS B TIOPSIKE WHIUBUY ATbHON

paboTHI.



COJIEPKAHUE KYPCA BHEYPOUHOU JEATEJIBHOCTHU
«OCHOBBI PU3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHUHN TPO®UIb)»

10 KJIACC

3ansarue 1. [TorpemiHOCTH B IKCIIEPUMEHTE

Jekyusa «llorpemHocTn mnpsAMBIX u3MepeHHi». OOcyxaaeTcss mnpupona
BO3HUKHOBEHUS MMOTPEIIHOCTEN, METOIBI X MUHUMHU3ALMHU U OLICHKH.

Jekuyusa «IlorpelIHOCTH KOCBEHHBIX H3MepeHui». OOCyKIaloTcs METOIb
Y IIPUEMBI OLIEHKH MOTPENTHOCTEN KOCBEHHBIX N3MEPEHHUIA.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansaTue 2. OueHKa NOrPeIHOCTeN NPAMBIX H KOCBEHHbIX U3MepeHUi
Camocmoamenvnasn paooma «OUEHKA MOTPEUTHOCTEN KOCBEHHBIX U3MEPEHUN

10 pe3yJIbTaTaM NPSIMBIX U3MEPECHUIN.

3ansatue 3.  Ycpeanenue — m3Mmepenmil.  CiyvailHasik ~ NMOTPelIHOCTb.
KunemaTudeckue usmepeHus

Jekuun «CiydaifHple TIOTPEITHOCTHY. B COOTBETCTBHM ¢ YPOBHEM TOJTOTOBKH
o0ydaromuxcst ¥ JOCTYITHBIM 000py0BaHUEM MOKET OBITh MPOBEACHA OJ[HA U3 JIBYX
paboT MpakTUKyMa.

Ilpaxkmuxym Ne 1

3adanue. Omnpenenute ¢ MaKCUMaJbHOW TOYHOCTBIO CPEIHIOI0 CKOPOCTh
JIBYDKEHUS 3ePHBIIIKA TIIIeHAa B OYTHUTKE C BOJOM.

Obopyoosanue. 1limeHo, HamoJIHEHHAs BOJOW IUTACTUKOBash  OYyTHIIKA
C OTPE3aHHBIM TOPJIBIIITKOM, CEKYHIOMED, JTUHEHKA.

Kpamkoe onucanue pewenusa. ITlpoBonuTcsi cepusi SKCIEPUMEHTOB IO
U3MEPEHUIO C TTIOMOIIBI0 CEKYyHI0MEpa BPEMEHHU MPOXO0XKICHUS 3€PHBIIIKOM MIIIEHA B
TOJIIIE BOJBI HEKOTOPOTO (DMKCHPOBAHHOTO PACCTOSHUS BIIOJIb BEPTUKAJIH.
Brerancnsiercst  cpeaHee BpeMs  JIBWDKCHHS 3€peH. PaccuuThIBaeTCs  CpemHss
YCTaHOBUBIIASICSA CKOPOCTH ATOTO ABMKEHUS. OTIEHUBAETCS MOTPEUTHOCTD.

Onucanue cxooicell pabomvl NPAKMUKYMA. BCEPOCCUUCKAs OIUMITHAIA

HIKOJIBHUKOB MO (u3KKe, peruoHanbHbii 31an 2023 1., 3agava «IlmeHo u BA3KOCTH
[9, 10].



Ilpakmukym Ne 2

3aoanue. Cobepute yCTaHOBKY JUIsS 3allyCKa IlIapyWKa B TMOJET C HEKOTOPOH
BBICOTHI C (DMKCUPOBAHHOW T'OPU30HTAJIBHOM HaudadbHOM ckopocThio. Mccnenyiite
3aBUCHUMOCTh BEPTHUKAJIbHON M TOPU30HTAIBHON KOOPAMHAT IIapUKa MPU MOJIETE.
Onpenenure CKOPOCTH IIAPUKA B HAYaJIE MOJIETA.

Obopyodosanue. CTanbHOM  IIApUK, IYCKOBOE YCTPOMCTBO  (OTPE30K
QTIOMUHUAEBOTO MPOGUIIs, MarHUT HEOJAMMOBBIN, /IBA CTAJBHBIX IIapUKa), ITATUB C
JanKkou U MyQToii, MaJsIpHBIA CKOTY, pyJIETKa, KOMMUPOBalbHas Oymara.

Kpamkoe onucanue pewenus. OcyuiectBisercs cOOpka MyCKOBOM yCTaHOBKH.
[IpoBoguTCcs cepusi SKCHEPUMEHTOB MO 3aMyCKy LIApUKa B IOJET U U3MEPEHUIO
KOOPJIMHAT MaJeHUs IapuKa OTHOCUTEIBHO TOUKHU cOpoca. [1o mosydeHHbIM JaHHBIM
pacCUMTHIBAETCS HAYalbHasA CKOPOCTH MOJIETa IapUKa.

Onucanue cxooiceti pabomuvl NpaxmuKyma. MEXKIyHapoIHas OJIMMIIMAJa IO

sKcIiepuMeHTanbHO# pusuke 2021 r., 3amgaya «[Tymka» [11].

3anarue 4. [Ipocreiine reomeTpruyecKkne M3MepeHUus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO TOJIIMHY MPOBOJIOKH
Y BHEIIHUI AUAMETP UIJIb, IUTIOIIA/Ib HAPUCOBAHHOW HA IUCTEe OyMaru QUrypsl, 00bem
Opycka. OLieHUTe MOrPEIIHOCTH.

Obopyodosanue. 1lpoBonoka, uria ot mOpuia (CO CTOYECHHBIM OCTPHUEM),
n300paxkeHue (Urypbl cloXHOW (OpMbI Ha pa3IMHOBAHHOM KBajpaTamu Oymare,
NEPEBSIHHBIN OpYCOK, TUHENKA, IITAHT€HITUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBoasTCS U3MEPEHUS TOJIIIMHBI POBOJIOKHU
MeToI0M psnoB. [IpoBoauTCS U3MEpeHHe AMaMeTpa Uriibl METOJOM MPOKAThIBAHUS.
[IpoBoauTcsa uzmepeHue mwiomaan GUrypbl METOIOM IMOCYETa IJIOMIAIU M0 KIETKaM
CeTKU u3BecTHOTo mara. [IpoBoaurcs usmepenue rabaputoB Opycka U BHIYUCICHHUE
ero oOpeMa. OLEHHMBAEeTCS NOTPEIIHOCTh HW3MEPEHHbIX BeaWM4MH. [IpoBoauTcs

IMPOBCPKA MMPaBUIbHOCTH UBMEPCHUSA AUaMETPa UIJIbI C ITIOMOIIBIO IITAHTICHIUPKYJI.

3ansatue 5. I'paduku IKcnepuMeHTANBHBIX 3aBUcUMOcTeil. I'paduueckasn
00padoTKa TaHHBIX
Jekyua «Odopmienue TpadUKOB OSKCIEPUMEHTAIBHBIX — 3aBHUCHUMOCTEH.

I'padpuaeckas 06pabOTKa TaHHBIX.
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OO6cyxaroTcs OCHOBHbIE TpaBuia O(QOPMIIEHHUS T'pa@UKOB 3aBHUCUMOCTEH
(bU3UYECKUX BEJIMYMH JAPYT OT JpyTa.

Camocmoamenvnaa padoma «IloctpoeHne rpaduKoOB B COOTBETCTBUU C
M3YYEHHBIMH MPABUIIAMHU C UCIIOJIb30BAHUEM TOTOBBIX TAOJIHII C TAHHBIMU).

Hcnonvzyemvie mamepuanvi: METOIUYECKUE peKoMeHaanuu LleHTpanbHOM
NpeAMETHO-METOAUYECKOM KOMHUCCUU MO OIICHMBaHUIO odopmieHus rpadukoB Ha

NPAKTHYECKUX Typax BCEPOCCUHCKOM OJIMMITHA/IBI ITKOJIBLHUKOB 10 (usuke [12].

3ansaTue 6. O0OpadoTka HeJMHEHHBIX 3aBUCHUMOCTEH: JIMHeapU3auus, mojacyer
IUIOIIAAU MO TPa(uKOM, MOCTPOEHHE KACATENbHBIX K TpaguKy

Jexkyua «JIluHeapuzanus SKCIEPUMEHTANIBHBIX 3aBUCUMOCTEM U JIpyTrUe
rpadguyeckre crocoObl 00pabOTKU TAHHBIX.

OOcyxmaeTcss ~ METOI  3aMEHBl  TMEPEMEHHBIX  MPH  JIMHEAPU3AIHNH
OKCIIEPUMEHTAIBHBIX 3aBUCUMOCTE. OOcyx)maeTcss (U3UYECKUN CMBICH ILUIOIIAIN

noj rpaduKoM U yTiioBoro koddduimenta kacaTeabHON K rpaduky.

3ansaTne 7. MWM3mepeHume 3aBHCHMOCTH KOOPAHMHATHI TpPaHMIbI 00JaCTH
HAMOKAHUA OT BpeMeHU. JInHeapu3anusi 3aBUCUMOCTH

Ipaxkmukym

3aoanue. BoipexbTe U3 OyMakHOM caindeTku JIEHTY JIIuHOM 30 ¢M U [IUpUHOM
2—-3 cm. OmycTuTe KOHel OyMa)XHOM JIEHTHI B BOJY U BKJIIOUHTE ceKyHaoMep. U3yunre
3aBUCUMOCTh KOOPJMHATHI TPAHMIIBI 00JIACTH, MPONMUTABIIEHCS BOJION, OT BPEMEHHU.
Ornpenenure XxapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OyMaxHbie can(eTKu, pysieTka, yamnka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCA OMNBIT MO HW3YUYEHUIO JIBHXKCHUS
TpaHUIlbl HAMOKaHus OyMaxxHOU canderku. VMcnonp3yercs 3aMeHa MepeMEeHHBIX IS
JWHEApU3allid 3aBUCHUMOCTH W TIOCTPOCHHsI JUHEHHOro rpaduka, KOTOPHIH
BIIOCJIEICTBHH TO3BOJIAET CYJAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoocer pabomwol npaxmuxyma: [5], 3amaga Ne 32 «Hamoxanue

TKaHI.

3ansTue 8. U3yuyeHue ynpyroro rucrepesuca
Ilpakmukym
3aoanue. 3akpenuTe C MOMOILBIO 3a)KUMa JINHEWKY Ha ctode. [Ipoaenbre 1yXKy

3aKuMa B KOJIBIIO OaHKOBCKOM PC3UHKHU. 3aH€HI/IT€ KpPHOYKOM JHMHaAMOMCTpa KOJIbIO
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pe3uHkKu. M3MepbTe 3aBUCUMOCTbH JJIMHBI PE3UHKU OT PACTITUBAIOIICH CHIJIBI HPU
Harpy3ke (pacTsbkeHuH) U pasrpyske. [Iposeaute nsmepenus ¢ marom B 0,5 H, npu
KaKJI0M u3MepeHuu jaenairte 3anepxkky B 30 c. [loctpoiite rpadux uzmepeHHOMN
3aBUCHUMOCTH, ONUIIUTE €€ xapakrep. CaemailTe MNPEANONIOKEHHUS O MNpHYUHAX
Ha0JII01aeMoi 3aBUCUMOCTH. PaccumnTaiiTe, B Kakux npejenax JeKUT KodppuimeHt
KECTKOCTH PE3MHOBOr0 KOJbIA. VCHonb3ysl MOJMy4YeHHBbIE aHHBIE, pacCUMTANTE,
KaKyI0 SHEPTHUI0 MOTJI0THIA Pe3UHKA 3a BpeMs ITPOBEICHUS U3MEPEHUI.

Obopyoosanue. Jluneiika, 3aKuUM, JTUHAMOMETP C TpeaesoM u3mepenuit 5 H,
PE3MHOBOE KOJIBITO (Pe3nHKA JIsi OAHKHOT), CEKYHIIOMED.

Kpamxkoe onucanue pewenus. BeIONHAETCA ONBIT M0 U3YYEHUIO 3aBUCUMOCTH
CHUJIBI YIIPYTOCTH PE3UHOBOTO KOJIbI[A OT €r0 JUIMHBI IPU MTOCTEIIEHHOM YBEJIMYEHUH U
IpU TIOCTENIEHHOM YMEHBIICHUHM pacTAruBawomie cuibl. HaOmromaercs sBieHue
yIOpPYroro rucrepesuca. JIBe MOJyYEHHbIE HSKCIEPUMEHTAIbHBIE 3aBUCUMOCTHU

HAHOCATCA HA OANH Fpa(l)I/IK. HpOBOI[I/ITCH aHaJIn3 MMOJYYCHHBIX PC3YJILTATOB.

3anaTue 9. Haxo:kaeHme Macchl JIMHEHKHM M IINPUIA ¢ TOMOIIBIO
YPABHOBEIIMBAHUS pbIYara

Hpakmuxym

3aoanue. Onipenenure ¢ MaKCUMaJIbHOW TOYHOCTBHIO MAcCy IIMPUIIA U MACCY
JIMHEWKU.

Obopyoosanue. IlInpun oo6bemom 20 M1, THHEIKA, CTaKaH C BOJIOM.

Kpamxkoe onucanue pewenus. K KOHIy JTMHEWKH, KOTOpAsk UCHOJIb3YETCS B
KauecTBE pbluara, MoJABEIIMBAETCS MMIpHll. M3MmepsieTcs 3aBUCUMOCTh KOOPAMHATHI
TOYKH OTIOPHI YPABHOBEIIEHHOTO phluara OT 00beMa BoibI B mimpuiie. [1o momydeHHbIM
JTAHHBIM ONPEAEISAIOTCA Macca MINPULA U Macca JINHEHKHU.

Onucanue cxodceti pabomul npaKmMuKyma: perHOHAIbHBIN 3TaIl OJTUMITAA]IBI UM.

JIx. K. Makcgemna o ¢usuke, 2014 r., 8 knace, 3amava «HenecTpyKTHBHBIN aHATTH3Y.

3ansarue 10. U3mepenne ko3¢ duuneHTa IHEPreTHIECKUX MOTEPh MPH OTCKOKE
IAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBeauTe UCCiIeNOBaHUE 3aBUCHUMOCTU BBICOTHI OTCKOKa IIApUKa
1oCJie COyJapeHHsl ¢ MOBEPXHOCTBIO CTOJa OT BBICOTHI cOpoca. [IpoBeauTe OmBIT

I ABYX THUIIOB IIAPHUKOB. OHpGI[GJII/ITC XapaKTCp 3aBUCUMOCTH.
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Obopyoosanue. lapuk 17 HACTOJBHOIO TEHHHWCA, PE3UHOBBIA MIAPUK
«TOMPBITYH», PyJIETKa, MAISIPHBIA CKOTY.

Kpamkoe onucanue pewenus. IIpoBOOUTCA ONBIT MO HM3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa MOCJE€ COYAapeHHs] C MOBEPXHOCTHIO TOPU30HTAIBHOTO CTONA B
3aBUCUMOCTH OT BBICOTHI cOpoca. M3MepeHus npoBOAsTCS AJid ABYX TUIIOB IIAPUKOB.
JIns pe3rHOBOTO MIapUKa 3aBUCHUMOCTH SBJISETCA NPSIMOM MPONOPLUOHAIBHOCTHIO,
JUIslT IIapuKa OT HACTOJBHOTO TEHHUCA 3aBUCHMOCTh HE SBIISETCA TaKOBOM.

O0cy)1arTcsi BO3MOKHBIE TPUYHUHBI TIOJYYEHHBIX PE3YJIbTaTOB.

3ansaTue 11. Onpenesenne TeM10eMKOCTH TBEPAOIO TeJia
Ilpakmukym
3aoanue. Onipenenure ¢ MAaKCUMaIIbHON TOYHOCTBIO TEINIOEMKOCTh IPY3HUKA.
Obopyoosanue. I'py3uk maccoit 50 r, ctakan o0semom 0,2 11 ¢ BO/10i KOMHATHOM
TEMIEPaTypbl, EMKOCTh C TOpsiuei BOJOM, 1Ba TEPMOMETPA, Cal(EeTKH, MOJHOC, HUTh.
Kpamxkoe onucanue pewienus. IIpoBOIUTCS ONBIT 110 U3MEPEHUIO TETNIOEMKOCTH
rpy3UKa METOJIOM IE€peHOca €ro W3 XOJOJHOW BoAbl B ropsuyro. OreHuBaeTcs
WU3MEHEHHUE TeMIIepaTyphbl XOJIOJHOW BOJBI 3a CUET MOJYUYEHHUS KOJUYECTBA TEIUIOTHI

OT ropsAYEero rpy3uka.

3ansTtue 12. U3mepeHue TemmnepaTrypbl PyK 3KCIEPUMEHTATOPA W JaBJIeHMS,
KOTOpO€e MOT'YT CO3/1aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Onpenenutre BHyYTpeHHee cedeHue TpyOku. IloacoeawHuTe K
mmpuily oobemom 20 Mt TpyOKy € TOMEIIEHHOW B Hee Karield BOAbL. 3aKMUTE IIITTPHUIL
B JIQJIOHAX W HarpeBaiiTe ero TakuM oOpa3oM B TeueHue S5 MuHyT. M3mepnTe
nepeMenieHne kKarmim 1o TpyOke. Mcmonb3ys mosydeHHbIE [aHHBIE, OLIGHUTE
TEeMIIepaTypy PyK dKcmepuMmeHtaropa. 2) JloxauTech, KOraa IMIMpPHIl CHOBA MPUMET
KOMHATHYIO TeMIlepaTypy. BayBas Bo3ayx B CBOOOIHBIM KOHEI TPYOKH, HU3MEPHTE
nepeMeNIeHe Karuli Py MaKCUMaIbHOM JIaBJIEHUU BO3/TyXa, CO3/JaBa€MOM Ha KOHIIE
TpyOku. Mcrionb3yst mosy4eHHbIE TaHHbIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE DKCIIEPUMEHTATOPA.

Obopyoosanue. npur; o6bemom 20 M, TpyOKa OT WHGY3HOHHON CHUCTEMBI,

BOJa, HI/IHGP'IKa, CCKYHOOMCD.

13



Kpamxoe onucanue pewenus. 1) K mmpuity oobemom 20 M1 OCOSTUHSIETCS
TpyOKa c MOMEIeHHOW B Hee Kariel Bojbl. [llnpuil HarpeBaeTcst pykaMu, U3MepsieTcs
nepeMelieHre Kami no Tpyoke. Ha ocHOBe JaHHBIX O CEUEHUU TPYOKU M 0O0beMe
BO3/lyXa B UINPUIE PACCUUTHIBACTCS TeMIlepaTypa pyK HKCIEPUMEHTATOpA.
2) Hcnonws3yss Ty K€ YCTaHOBKY, JKCIEPUMEHTATOp CO3/1aeT JAaBJCHHUE BHYTPHU
cBoOoaHOrO KOHIa TpyOku. Kamuis Boawsl mepememiaercss mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEILECHHM OLEHHUBAETCA HAaBJIEHUE, KOTOPOE MOTYT CO3JaTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceli pabomul npakmuxyma:. 1) 3aKIIOUUTENBHBIN H3Tan
BCEPOCCUMCKON OJIMMITAAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHHbli

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IpdexTuBHBIN KOIPPUUIMEHT KeCTKOCTH cucTeMbl. Onpenesienue
MoayJist FOHra npoBosioku ¢ noMombio peiyara. OnpeaesieHue npeaesia ynpyrou
aegopmManum

Ilpakmukym

3aoanue. Onipeaennure ¢ MaKCUMaIbHOM TOYHOCTHIO MOAYJ b HOHra MpoBOJIOKH.

Obopyoosanue. lITaTuB ¢ AByMs JalKaMH, [IPOBOJIOKA, JTUHEIKA JepeBsSHHAs
1uHOM 50 cM, rpy3bl Maccoil o 50 T, 1Ba KaHUEIAPCKUX 3aKUMa.

Kpamkoe onucanue pewenus. JIlnHenka NMOABEIIMBAETCA HA IPOBOJIOKE TaK,
YTOOBI TOMYYHIICS CHJIBHO HEPaBHOIUICUUH phIuar. bamkHUN K TOYKE 1MOBeca KOHEIl
TOPU30HTATBHON JTMHEWKU ONMHUpAETCsl CHU3Y Ha Jlanky mratuBa. K apyromy KoHIy
JIMHEWKU TOJBEIIMBAIOTCA Tpy3bl. M3Mepsercss 3aBUCHUMOCTh CMEIICHUS KOHIA
JIMHEWKHU, K KOTOPOMY IMOJBEIIUBAIOTCS IPY3bl, OT UX cCyMMapHoil Macchl. Ha ocHOBe
MOJIYYECHHBIX JAHHBIX U T€OMETPUYECKHX MapaMeTpOB YCTAHOBKM pPaCCUUTHIBACTCS
MoxyJib FOHra mpoBosIOKH.

Onucanue cxodxceii pabomwt npakmuxyma. [6], 3amaga Ne 9.30.

3anstue 14. U3mepenne ko3 GuumeHTa MOBEPXHOCTHOI0 HATAKEHUS METOAOM
OTpbIBA

Ilpakmukym

3aoanue. llpupymaiiTe cmocod H3MEpPEHUs CWIbl, KOTOPYK Tpedyercs
IPUIIOKUTH K MPOBOJOYHOW paMKe i TOro, 4ToObl OTOPBaTh €€ OT MOBEPXHOCTH
BoAbl. IIpoBenuTe OSKCHEPUMEHT U OUEHUTE KOIP(PUIHMEHT MOBEPXHOCTHOTO

HaTAXKCHUS BOOBI.
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Obopyodosanue. KroBeta mupokas ¢ BOJ0U, TPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. [IpoBOIUTCS OMBIT 10 U3MEPEHHUIO CHIIBI OTPHIBA
MPOBOJIOYHON pPaMKH OT TOBEPXHOCTH BOJBI MPU PA3IUYHBIX TEPUMETPAX PAMKH.
[TpoBoauTcs oneHka ko3 puImeHTa NTOBEPXHOCTHOTO HATSHKCHHMSI BOJIBI.

Onucanue cxodicerl pabomost npakmukyma: [7], 3amaua Ne 331.

3anarue 15. OmnpeneneHue TOYKH POCbl. 3HAKOMCTBO € JJIEKTPHUYECKHM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OLIeHUTE BIAXKHOCTH BO3/TyXa B KOMHATE.

Obopyodosanue. ITpoOupka CTEKIIIHHAsI, MAJICHbKHE KYCOUYKH JIbJ1a, TEPMOMETP,
Ta0JIMIIa 3aBUCUMOCTH JABJICHHS HACBIIIEHHOTO TIapa BOJIbI OT TEMIIEPATYPHI.

Kpamxoe onucanue pewenus. B mpoOUpKy ¢ BOJOW MOCTETICHHO JAO0ABISIOT
KYCOYKH JIbJIa U JIOKHUJAIOTCS MOMEHTA BBICTYIUICHUS Karellb POChl HAa TIOBEPXHOCTH
npoOupku. [lo MmoaydeHHBIM MaHHBIM O TEMIIEpAType TOYKE POCHI C MOMOIUIBIO
TaOJIUIIBl 3aBUCUMOCTH JIaBJICHWS HACBIIIEHHOTO Iapa BOJbI OT TEMIIEpaTyphl
OMpeIeIIIeTCs OTHOCUTEIbHAS BIAXKHOCTh BO3/lyXa B KOMHATE.

Onucanue cxooicett pabomsr npaxmukyma: [8], rimaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpakmukym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTHIO  OTHOIICHHUE
AJIEKTPUUECKUX EMKOCTEH IBYX KOHIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJIMTHUYECKMX  KOHJIEHCATOPa,  BOJBTMETD,
OaTapeiika, COeJMHUTEIIbHBIC MPOBO/IA.

Kpamxkoe onucanue pewenus. ITpoBOAUTCS OMBIT MO 3apsiKe KOHIEHCATOpAa OT
JIpYroro 3apaHee 3apsDKEHHOro KOHJeHcaTopa. W3mepsitorcs HampsbDKeHHs Ha
KOHJIEHCATOpax N0 W Mocie NoAkItoueHuil. OlleHMBAaeTCsl OTHOUIEHHWE EMKOCTEH
KOHJIEHCATOPOB.

Onucanue cxoxcetl pabomwt npakxmukyma. [6], 3amaga Ne 10.22.

3ansTue 16. U3yyenue npouecca pa3psiiku KOHAeHCATOPA

Ipakmukym

3aoanue. 3yunte 3aBUCUMOCTb HANpPsDKEHUS HA KOHJEHCATOpE OT BPEMEHU
npu ero paspsaiake. Onpenenure eMKOCTh KOHIEHCATOPa.

Obopyoosanue. DNEKTPOIUTHUECKUN KOHJEHCATOp, BOJBTMETp, Oarapeiika,

CCKYHAOMCP, COCANHUTCIIBHBIC IIPOBOAA.
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Kpamxoe onucanue pewenus. 1IpoBOOUTCS HU3MEpPEHUE 3aBUCUMOCTH
HaIpsDKEHUST Ha pa3pshKarollleMcsl KOHIEHCATope OT BpeMeHu. [lemaercs oleHka
€MKOCTH KOHJIeHcaTopa. B KkauecTBe CONMpOTUBIEHUS IS Pa3psAKd KOHJIEHCATOpa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooxiceii pabomer npakmuxkyma: [5], 3agaya Ne 10 «M3yuenue

cBeToanoaa» (dacth Ne 1).

3ansaTue 17. OnpenesieHne yaeJbHOr0 CONPOTUBJICHUSA MATEPHAJIA IPOBOJIOKH

Ilpakmukym

3aoanue. Onpenenure yaeiabHOE COMPOTUBIECHUE TPOBOJIOKH.

Obopydosanue. JIBa mylnbTUMETpa (B PEeKHUME BOJBTMETpPAa M aMmIepMmeTpa),
COEIMHUTENbHBIE TTPOBOJIA, OaTapeiika, oOpa3ibl MMPOBOJIOKHU, JTUHEHKA, MUKPOMETD.

Kpamkoe onucanue pewenus. Viccnemyemas TpPOBOJOKAa COEIUHAETCS
MOCJIEIOBATENIbHO C aMIIEpMETPOM W MOJKIouaerca K Oarapeiike. [lapamiensHo
y4acTKy MPOBOJIOKH MOKIIIOYAETCS BOJILTMETP. M3 OTHOIIIEHHS TOKa3aHUM TpUOOpPOB
PaCCUUTHIBAECTCS CONMPOTUBIICHUE YyYaCcTKa MPOBOJOKH, TIOCIIE YETO M3MEPSIOTCS €ro
reoMeTpudeckre pasMepbl. M3 TOJNyYEeHHBIX JaHHBIX OMNPEETseTCs YIEIbHOE
CONPOTHUBJIEHUE MaTEpHalia, U3 KOTOPOro U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxodxceil pabomwsl npaxmukyma: MexayHapoaHas OJIUMIIHUAAA IO

sKcTiepuMeHTanbHO dusuke 2022 1., 3a1a4a «Mayioe COmpOTUBIICHUEY.

3ausaTue 18. HN3mepenue BOJIbT-aMIICPHOM XapaKTePUCTUKHU
MOJIYNPOBOAHUKOBOI0 THO/AA

Ilpakmukym

3aoanue. 3MepbTe 3aBUCUMOCTb CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 AUOJI, OT
M0JaBa€MOro Ha HEro HanpsiKeHus (B mpsiMoM U oOpaTHOM HamnpaBieHun ). [loctporite
rpaduK BOIbT-aMIIEPHON XapaKTEPUCTHKHU AUOIA.

Obopyoosanue. BonbTMeTp, ammepMmeTp, COCIUWHUTEIbHBIE IPOBOJA,
MOJIYITPOBOJJHUKOBBIN AMO/JI, MAKETHAs IJ1aTa, IEPEMEHHBINA Pe3UcTop, ObaTapeika.

Kpamxkoe onucanue pewenus. ITpoBoauTcst SKCIepUMEHT 1o u3MepeHuto BAX
JM0J1a B MIPSIMOM M OOpaTHOM HaIlpaBJICHUU.

Onucanue cxooiceii pabomsr npaxmuxyma: [8], rmaBa Ne 4, nmaGopaTopHas

pabota Ne 9.
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11 KJIACC

3anaTue 1. OneHka BeJMYMHbI FOPU30HTAJIBLHON COCTABJIAIONIEH MATHUTHOWM
HHAYKIMUA MATHUTHOTO N0Jis1 3eMJiu

Ipakmuxym

3aoanue. OueHuTe MOIYJIb TOPU3OHTAIBLHON COCTaBISAIOIIEH BEKTOpa
MarHUTHOW WHIyKIIMA MarHATHOTO TIOJIST 3EMITH.

Obopyoosanue. Kommac, conenoun (amamerp 10 cm, 150 BuUTKOB),
71ab0paTOPHBIN OJOK MUTAHUS, TPAHCTIOPTHD.

Kpamxkoe onucanue pewenus. TIpoBOAUTCS SKCIEPUMEHT IO ONPEACTICHUIO
IIPOCTPAHCTBEHHOHN OPUEHTAIIMHN BEKTOPA MHIYKIIMH MAaTHUTHOTO TOJIS, CO3/1aBaeMOTO
Ha OCH COJICHOMJIA TMPU CYTIEPIIO3UIIMYA MATHUTHOTO TOJIS 3€MJTM U MAarHUTHOTO TIOJISI
COJICHOH/Ia, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax cojeHoua. [1o aToit 3aBucuMocTu
ompenensieTcss MOAYJIb TOPU30HTAIBHOW COCTAaBJISIONIEH BEKTOpa MAarHUTHOM
WHIYKITUA MAarHUTHOTO TIOJIS 3eMJIH.

Onucanue cxooiceti pabomsr npakmukyma: [8], rimaBa Ne 4, mabopaTopHas
pabota Ne 12.

3ansaTue 2. H3MepeHue 3aBHCHMOCTH BeJMYMHbI MATHUTHOW WHIAYKIIUH
MATHUTHOIO MOJISI MATHUTA OT PACCTOSTHUS

Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTD BEJIMYMHBI MArHUTHON MHTYKIIMM MarHUTHOTO
MOoJIsl MOCTOSSHHOTO MarHuTa Ha €ro MpOJO0JIbHOM OCH CUMMETPHH OT PACCTOSIHUS
MEXKIY LIEHTPOM MAarHUTa U TOYKOU U3MEPEHHUI.

Obopyoosanue.  CmapToH C  TNPEAYCTAHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHUeM JIJII W3MEPEHUS BEIWYMHBI MArHUTHOTO TIOJSI, HUJIUHAPUYECKHMA
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C NoMOIIbIO TaTYUKOB CMapTHOHA MPOBOJIUTCSA
npsIMO€ M3MEPEHUE BEIMYMHBI MArHUTHOW WHIYKIMM MarHUTHOTO MOJsi Ha OCH

MUIMHAPUYICCKOIO MarauTa B 3aBUCUMOCTHU OT paCCTOSHHUA 1O HCTO.

3anstue 3. Had/onenne MarHuTHOro rucrepesuca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BHTKOB H30JHUPOBAHHOTO IIPOBOJIA
Ha IWJIWHJIPUYECKYIO YacTh JIAMKWA ITatuBa. llogHecuTe Toper] JIanmku OJM3KO K

ITOJIOKCHHUIO JaTYWMKa MArduTHOI'O IIOJIA MOOMIILHOTO TGJIG(i)OHa. HOHaﬁTG
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AJIEKTPUUYECKUH TOK B TpoBojA. M3MepbTe 3aBUCHUMOCTh BEIWYUHBI WHIYKIIHUH
MarHMTHOTO TOJIsi Ha TOpPIE JIamKh OT CHJIbI MPOTEKAIOIIEro 4epe3 MPOBOJ TOKA.
JIns  sTOro BHAYajlie MOBBIIAWTE 3HAYEHUS CHJIbl  MPOTEKAIOIIErOo  TOKa
JI0 MAaKCUMAJIbHO BO3MOKHOT'O 3HAUYCHUS, a TOTOM IMOHIKANTE JI0 HYJIEBOTO 3HAYCHUS.
3aTeM CMEHUTE MOJSPHOCTh MOJKIIOYEHUS HCTOYHMKA TOKA U TOBTOPUTE OIbIT.
[TocTpotiTe rpaduk, ONMUCHIBAIOIMINNA 3aBUCUMOCTh BEIMYUHBI MarHUTHON WHIYKITAW
Ha TOPIIE JIAMKKA OT CUJIbI POTEKAIOIIET0 Yepe3 NPOBO/I TOKA.

Obopyoosanue.  CmapT@oH ¢  NOPEAyCTAHOBIECHHBIM  MPOTPAMMHBIM
obecriedyeHUEM JI1 M3MEPEHHUS BEJIMYMHBI MArHUTHOTO TMOJisA, IITaTUB C JIBYMS
JanmKaM#, OJHA W3 KOTOPBHIX JIOJDKHA OBITh KEJNE3HOW (WJIM NIPYroil KeJIe3HBIH
CEepACYHMK), JTa0OpPATOPHBI MCTOYHUK MHUTAHUS, OJHOXKHWIBHBIM H30JIMPOBAHHBIN
IIPOBO/I, BHIJICP>KUBAIONUNN MAaKCUMAJIbHBIN TOK JJA0OPATOPHOTO UCTOYHUKA THUTAHUSI.

Kpamkoe onucanue pewenus. Jlanka mraTuBa 0OMaThIBa€TCSI HECKOJIBKUMU
BUTKAMHU TOJICTOTO HM30JIMPOBAaHHOTO mnpoBoaa. C momoupio J1ab0opaTopHOTro
UCTOYHUKA MUTAHUS Yepe3 MPOBOJ MPOITyCKaeTcs AneKTpuyeckuil Tok. CHavana Tok
MPOMYCKAIOT B OJHOM HANpPaBJICHUU C TMOCTENECHHBIM YBEJIMYEHUEM CHUJIBI TOKa U
€  TOCIENYIOIIUM  yMEHBIICHHEM, TIOTOM  MpPOUEAypy  TMOBTOPSAIOT IS
MPOTUBOMOJIOKHOIO HarpaiieHus Toka. [Ipu sTom u3Mepsercs: BenrMurHa UHAYKIUU
MarHUTHOTO TIOJI Ha TOPILE JIAKU MITATUBA C MOMOIIBI0 MOOUIIBHOTO TeledoHa.
Ctpoutcs 3aBUCUMOCTb BEIMYMHBI MHIYKIMM MArHUTHOTO TIOJISI OT CHJIBI
MIPOTEKAOIIET0 uepe3 MpoBoj Toka. OOCykmaeTcs MOIydYeHHBIN TpauK U sIBJICHUE

MAaravuTHOI'O ruCTCpe3unca.

3ansitue 4. U3yueHue padoThl 3JIEKTPOABUTATENS U JNHAMO-MAIIIMHBI (YacTh 1)

Jexkyua «I3neKTpoaBUTATEIb U dJIeKTporeHepaTop». OOCykmaaeTcss UCTopuUs
M300pETeHUs]  DJIEKTPOJBUTATENI U COBEPUICHCTBOBAHMSI €r0  KOHCTPYKIIMH.
OnuchIBaeTCsl BHYTPEHHEE YCTPOMCTBO SJICKTPOJIBUTATENISI W 3JIEKTPOTeHEpaTopa.

Pa30buparoTcs TeopeTuuecKue 3a1a4u 110 JAHHOU TEME.

3ansitue 5. M3yvyeHune paGoThl 21eKTPOABUTATENS W IMHAMO-MAIIHHBI (4acTh 2)
Ilpakmukym
3aoanue. 1) TIpoBeauTe CEPUIO IKCTICPUMEHTOB M U3MEPHTE 3aBUCUMOCTD CHITBI
TOKa, BbIpabaThIBAEMON T€HEPATOPOM, OT BEJIMUUHBI MOMEHTA CHUJIbI, IPUII0KEHHOTO

K ero Baity. 2) [IpoBeiuTe cepHro 3KCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH BEJTHUNHBI
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HanpsDKeHUs, MOJAHHOTO Ha AJIEKTPOJBUraTeNlb, OT 4YacCTOTbl €ro BpallleHHs
¥ MEXaHUYECKOM Harpy3Ku ero Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HaOOp TIpy30B,
peocTar, COeIMHUTEIbHbIE POBO/IA, TA00OPATOPHBIN UCTOYHUK MUTAHUS, MYJIbTUMETP
(ammepMmeTp), CEKyHIOMED.

Kpamxkoe onucanue pewenus. ITpoBOASITCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIBI TOKa, BbIpa0aThIBAEMON TE€HEpPaTOpoM, OT BEJIUYMHbBI MOMEHTa CHIIbI,
OPWIOKEHHOr0 K ero Baiy. [IpoBOOUTCS ONBIT MO M3YyYEHHUIO CBSI3U BEIMYUH
HaIlpsDKEHMS, TOJAHHOTO Ha DJJIEKTPOJBUIATENlb, OT YacTOThl €ro BpalleHUs
Y MEXAaHWYECKOM HArpy3KH €ro Baja.

Onucanue cxooicux pabom npaxmuxyma: 1) MexayHapoaHas OJUMIMagA IO
sKcrepuMeHTanbHol pusuke 2018 r., 3a1aya «MOTOPUHK € pETyKTOPOM», TyHKThI
NoNo 1-4; 2) MexayHapoaHas OJIMMITHAJa 10 dKCIepUuMeHTanbHol ¢usuke 2022 r.,

3ajaua «@oHapby», MyHKTHI NeNe 1-4,

3ansaTue 6. MHM3yyeHue 3aBHCMMOCTH TMepUOAa KoOJe0AHWH  JIMHeHKH
HA UMJIMHAPUYECKOH MOBEPXHOCTH OT PaNyca ee KPMBU3HBI

Ilpakmukym

3aoanue. Onpenenure xapakTep 3aBUCHMOCTH IIEpHOJa KOJICOaHUN JIMHCHKH,
MOJIOKEHHOW Ha I[WJIMHIPUYECKYI0 TOBEPXHOCTh, OT pajguyca KPUBU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop nuIMHAPOB pa3HOro paauyca (Hampumep, pa3inyHbIe
UUIMHAPUYECKHUE COCY/Ibl), TUHENHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBomutcs cepusi TMPSMBIX H3MEPECHHM
3aBUCUMOCTH TIEpHOJa KOJeOaHWM JIMHEWKH, TOJOXKEHHOW Ha LMIUHIPUYECKYIO
MOBEPXHOCTh, OT paauyca KPUBU3HBI ITOW MOBEPXHOCTH. VICTOIB3YIOTCS METOIBI

JMHEeapu3aluu U rpaduuecKkoro aHajau3a SKCIEePUMEHTAIbHBIX JJAHHbBIX.

3ansaTne /. H3ydeHue 3aBHCMMOCTH AMILUIMTYIbl KOJI€OaHUH NPYKUHHOIO
MAasiTHUKA OT BPeMEHHU

Ilpakmukym

3aoanue. WV3mepbTe 3aBUCUMOCTh aMIUIUTYIBI 3aTyXamoIIMX KOJeOaHHit
IPYKUHHOTO MasATHHKA OT BpeMeHHU. [IpoBepbTe rumoresy 00 3KCIOHEHIUATbHOM

XapakTepe MOoIyYeHHON 3aBUCUMOCTH.
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Obopyodosanue. 1lpykuHa oT TuHaAMoMeTpa ¢ nipeaenom udmepenuii 1 H, rpys
maccoit 150 r, cekyHaomep, IITATUB C JAKOWU U My TOM, TUHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCA HKCHEPUMEHT IO MPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIMTYJIbl 3aTyXarolMX KoJeOaHUW MpyKUHHOTO
MasiTHHUKa OT BpemeHu. Crpoutcs rpapuk HCCICAOBAHHOW 3aBUCUMOCTH B

JIMHCAPHU30BAHHOM BHAC.

3ansaTue 8. U3MepeHne aKTHBHOIO M PEAKTHBHOIO CONPOTHUBJICHUH KATYIIKH
HHIYKTHBHOCTH

Ipakmukym

3adanue. Cobepute NEKTPUUYECKYIO LIETIb U3 MOCIEA0BATEIBHO COETUHEHHBIX
pe3ucropa M KaTyIIKM WHAYKTUBHOCTH. IIpoBenure wu3MepeHue 3aBUCHMOCTH
HAIPSDKEHUS Ha PE3UCTOPE OT 4acTOTHI II0JaBAEMOI0 Ha 3Ty LieNb HanpsbkeHus. [1o
IIOJIyYEHHBIM JIaHHBIM OIPEIEIUTE AaKTUBHOE COIPOTHUBICHHE M PEaKTUBHOE
CONMPOTHUBJIEHUE KATyIIKU UHAYKTUBHOCTH. Paccunrtaiite MHIYKTUBHOCTh KATYIIKU.

Obopyoosanue. Karymka WHAYKTUBHOCTH, PE3UCTOP C CONPOTUBIICHUEM,
OJIM3KUM K AKTUBHOMY CONPOTHUBIIEHUIO KAaTyIIKA HHIYKTUBHOCTH, COEUHUTEIbHBIC
IPOBO/Ia, TEHEPATOP HU3KOW YacTOThI, OCIIILIOrpad WM BOJIBTMETP MEPEMEHHOIO
HaNPSHKEHUSL.

Kpamkoe  onucanue  pewenus.  CoOupaercss  dJIEKTpUYecKas  IIelb
U3 TIOCJIEIOBATENIBHO COEIMHEHHBIX PE3UCTOpPa M KaTylIKW WHAYKTUBHOCTH. Ha
3Ty LeNb NIOAACTCS IIEpEMEHHOE HanpsbkeHue. [IpoBoauresa naMepenue 3aBUCUMOCTH
HaIllpsDKEHHWST HA PE3UCTOpPE OT YacTOThI IMOJABAEMOTO HA LENb HANpSKEHUS
(aMIuIMTya HampsDKEeHUsT Ha Bced 1enu  nocrosiHHa). [lo Hu3kodacToTHOM
oOznactu rpaduka onpeaenseTcss akTUBHOE CONPOTUBIIEHUE KaTyLIKU HHAYKTUBHOCTH,

10 BELICOKOYAaCTOTHOM YacTH OIIPCACIIACTCA MHAYKTHUBHOCTDb KAaTYIIKH.

3ansaTue 9. 3Byk. Ocunsuiorpamma 3Byka. CnekTp 3Byka

Jlekuyusa «BBeneHue B dKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOIATCS OCHOBHBIE
HNoHATUA aKycTUkH. OOcyXknaercss MexaHHKa pacHpOCTPAHEHHUS aKyCTHYECKHX
koneOanuii. BBomuTcs moHsTHE TOHA M 00epToHa. OOCYXIarOTCS METOAbI

HCCIICAOBAaHMA 3BYKOBBIX CUT'HAJIOB.
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Ilpakmukym

3adanue. TlpoBemuTe cepuio SKCIEPUMEHTOB IO 3aMUCH OCHUIIIOTPAMM H
CIEKTPOB TJIACHBIX 3BYKOB OJHOW dYacTOThl. ONHUINNTE OCHOBHBIE OTIWUYHS B
OCIIIJIJIOTpaMMax JJIS Pa3HbIX TJIACHBIX 3ByKOB. OTBETHTE HA BONPOC, IOCTATOYHO JIU
JUTSI OTIMCAHUS KaKOTO-TM00 3BYyUaHUs OJHOM JIUIIH CIIEKTPOTPAMMBI?

Obopyoosanue. TlepcoHaTbHBIN KOMIBIOTEP ¢ MUKPO(DOHOM MM CMapTQOH ¢
pe1yCTaHOBICHHBIM MPOTPAMMHBIM 00€CIICUEHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcsi cepusi IKCIEPUMEHTOB IO
MOJIYYEHUIO OCHUJUIOTPAMM M CHEKTPOB TJIACHBIX 3BYKOB OJHOW YaCTOTHI.
[IpoBoaUTCS CpaBHUTEIBHBIN 1 KAUECTBEHHBIN aHAIU3 OCHUJIOIPAMM U CIIEKTPOB.

Onucanue cxodicell pabomel npakmuxyma: MexayHapoaHas OJIUMIIHaa IO

aKcriepuMeHTaIbHou prusuke 2017 1., 3amaua « AKyCTUUECKHE PE30HATOPEI, YacTh No
1.

3ansTue 10. CTonune MexaHHYeCKHE BOJTHbBI

Jekuyua «Ctosiune MexaHuueckue BONHbD». OOCYyKIaeTcsi MEXaHUKa CTOSIUMUX
BOJIH B OJJHOMEpHOH cpene. PaccmaTpuBaroTCs NMpPUMEPHI PA3IMUHBIX T'PAHUYHBIX
YCIOBUH.

Ilpakmukym

3aoanue. Tlopyiite B poOUpPKY Tak, 9TOOBI OHA Hadaja 3BydaTh. [IpoBemute
U3MEPEHUE 3aBUCUMOCTH YaCTOTHl OCHOBHOI'O TOHA U MEPBOr0 00EPTOHA BO3TYIITHOTO
cTojiba B MPOOMPKE OT BBICOTHI 3TOrO cTosida. JIjisi M3MEeHEeHHs! JJIMHBI BO3IYIIIHOTO
cToJi0a 3amoyHsiTe MpoOUpKy Bo0M. Onpeennre CKOpoCTh 3ByKa B BO3AYXE.

Obopyoosanue: TlepcoHATBHBIN KOMIBIOTEP ¢ MUKPOPOHOM MM CMapT(HOH C
peayCTaHOBJICHHBIM MTPOTPAMMHBIM OOecTieueHreM, TpoOupKa, Bojia, JIMHEHKA.

Kpamkoe onucanue pewenus. IlpoBoauTcsi cepusi HIKCIEPUMEHTOB IO
U3MEPEHUI0 aKyCTUYECKOTO CIHEKTpa 3By4YaHUsS MPOOUPKHU, BO3HHUKAIOIIETO MPHU
BJlyBaHUU B Hee Bo3ayxa. CTPOUTCS TMHEAPU30BAHHBIN rpaduK 3aBUCUMOCTH YACTOTHI
OCHOBHOI'O TOHa M TEpBOro 0O0EepTOHAa OT BBICOTHI BO3AYIIHOTO CTOJ0A B
npobupke. [lo monydeHHBIM JaHHBIM OIPEACNAETCS CKOPOCTh 3BYKa B BO3IYyXE.

Onucanue cxooiceti pabomol npakmuxkyma: MexayHapoaHas OJIUMIIMAAA 1O

sKcrnepuMeHTanbHol gusnke 2017 r., 3a1a4a « AKyCTUUECKUE PE30HATOPBI», 4acTh Ne
2.

21



3ansaTtue 11. U3mepenne nokaszareis NpeJIoMJICHUS CTEKJIA

Ilpakmukym Ne 1

3aoanue. OnipeenuTe nMokKazarelb NPEJIOMIICHUS CTEKJISTHHOM IJIACTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKJIO0, MWUIMMETPOBKA, Ja3epHas yKas3Ka,
JIMHEUKH, IITATUBBI C JJAaIKOW U My PTOIA.

Kpamxoe onucanue pewenus. IlpoBoguTcsi cepus 3KCIEPUMEHTOB IO
U3YUYEHUIO MEpEHANpaBICHUs Jiyda CBETa, MaJaroliero Ha OOKOBYIO MOBEPXHOCTb
IPEeIMETHOrO CTEKJIa, B 3aBUCMMOCTU OT BBIOPaHHOIO yria najaeHus. Berumcnsercs
[IOKAa3aTelb MIPEJIOMIIEHUSI MaTepHalla IJIACTUHBI.

Onucanue cxodxceu pabomwsl npakmukyma: MexayHapoAHas OJIUMIIUaAa IO
skcriepuMenTanbHoil  pusuke 2021 r., 3amaya «OTpaxkeHue, MpeIoMIIEHUE U
IIPOITYy CKaHHUE», TyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onpenenure ¢ MaKCUMaIbHOW TOYHOCTBIO NMOKA3aTENb MPEIOMIICHUS
MaTepHuaia MpU3Mabl.

Obopyoosanue. [lpuzma, nazepHas ykaska, TpPaHCIIOPTHUP, IITATUBBI.

Kpamxoe onucanue pewenus. 1lpoBoauTcs ONBIT 1O  U3MEPEHUIO
MHUHUMAJIBHOTO yIJla OTKJIIOHEHUS JIa3€PHOTO JIyya TPEYroJIbHOM PAaBHOCTOPOHHEMN
npusMoii. Ilo modydyeHHOMY 3HAYEHMIO yrja pPACCUUTHIBAETCS IIOKA3aTENb

IMPCJIOMIICHUS ITPHU3MBI.

3ansTue 12. IlosiHoe BHYTpeHHee OTPaKeHHE

Jekyua «llpumenenne »sd¢dexkra TOTHOTO BHYTPEHHETO OTPAKCHUS B
u3MmepeHusax».  OOcyxknaercss A(PGeKT MOJHOro BHYTPEHHETO  OTPaKEHMS.
OnuchIBalOTCST TPUEMBbl 110 MCIOJB30BaHUIO 3TOro 3@dekra npu MPOBEACHUU
ONTUYECKUX U3MEPECHUMN.

Ilpakmukym

3aoanue. Onipeaenurte nokasareab NPeJOMIICHHS MaTeprasa Mpu3Msl.

Obopyoosanue. CTeKIsIHHAS IPU3Ma, Jla3epHas yKa3Ka, JIMHEHKA.

Kpamxkoe onucanue pewenus. IIpoBoautcst onbIT 1no HaOmoAeHUIO 3PdeKTa
IIOJIHOTO BHYTPEHHETO OTPaXEHUs CBETA, KOTOPBIA PacIpOCTpPaHSETCs B IPU3ME.
W3mepsitoTcss mapameTpbl, OpU  KOTOPbIX Jocturaercs 3ddext. Boruucnsercs
II0KA3aTellb IPEJIOMIIEHUS MaTEpUaIIa TPU3MBI.

Onucanue cxodceil pabomwvl npakmuxyma: MexayHapoAHas OIUMIOHUAaAA IO

sKCcTiepuMeHTanbHOM pusuke 2021 r., 3ama4a «Jucnepcusy, myHkt Ne 1 [16].
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3ansatue 13. IlpoBepka ¢Qopmyabl TOHKOH JIMH3BI C MOMOIILI0 MeTOJa
napajuiakca, NPpUMeHEHHOT 0 /Uil onpe/ae/ieHUsl MoJI0KeHUs1 n300paKeHust

IHpakmuxym

3adanue. Omnpenenure ¢ MaKCUMaJbHOW TOYHOCTBIO (POKYCHOE PACCTOSHHE
coOuparoiei JTUH3bI.

Obopyoosanue. Cobuparomias JIMH3a, ONTHYECKas cKaMbs (JTHOO MepHasl JICHTa
Y KpeTuUIeHUE JIJISl TUH3bI ), ABE UIJIBI OT HITIPHIIA (CO CTOUYEHHBIM OCTPHEM ), TUTACTUIIUH,
TOYCUYHBIN HCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOcyxmaercs u aeMoHcTpupyercs 3(dekt
napamtakca. W3ydeHHBIH 3(PQGEKT HCIONMB3yeTcs A ONpeAeNeHUS TOJIO0KEHUS
U300pKEHUS MCTOYHHMKA CBETA C MaJO CBETHMOCTHIO, MOJTYUYEHHOTO C MOMOIIBIO
coOuparomieid TuH3bl. [l0 HECKONBKUM OIBITAM paccuuThiBaeTcs (POKycHOe

PACCTOSIHUE JINH3BI.

3ansartue 14. U3mepenue GoKyCHOTro paccTOSTHNUSI paccenBalOIel JTUH3bI

Ipaxkmukym

3aoanue. Onpenenure ¢ MaKCUMalIbHOW TOYHOCTHIO (POKYCHOE PpacCTOSTHUE
paccenBarolIeil JTUH3BI.

Obopyoosanue. PaccemBaromass JWH3a, CcOOHWparomas JIMH3a, ONTHYCSCKAs
CKaMbsi (TMOO MepHasi JIEHTa W KPEIUIeHHs ISl JIMH3), JUCT KapTOHA, HOXKHHIIBI,
TOYEYHBIN HCTOYHUK CBETA.

Kpamxoe onucanue pewenus. O0CyXIal0TCsS MPUEMbl U3MEPEHUS] (OKYCHOTO
paccTosiHUSL  pacceuBaromiei  JuH3bL.  [IpoBoaMTCS  ONBIT 1O  TOJYYEHHIO
JNENUCTBUTEIBHOIO U300paXKEHUSI B PACCEUBAIOLLEH JIMH3€E ITyTEM CO3[IaHUs C IOMOILBIO
coOuparoleid JIMH3BI MHHUMOIO HMCTOYHMKA [UJIS pacceuBaroniedl JMH3bL Takke
IIPOBOJUTCS ONBIT MO HAOJIOJIEHUIO PACXOASIIETOCS CBETOBOIO Iy4YKa, 00pa30BaHHOTO
CBETOM, M3JIyYCHHBIM TOUYEYHBIM MCTOYHUKOM M IPOIIEIIINM YEPE3 PACCEUBAIOLYIO
JUH3Y, Ha KOTOpYyK HakieeHa nuadparma. Ilo pesyapTaTam mNOJIy4EHHBIX
HKCIEPUMEHTOB PACCUUTHIBACTCS ONTHYECKAs CHJIa PACCEUBAIOIIEH JIMH3BI.

Onucanue cxooiceti pabomsr npakmukyma.: [8], rimaBa Ne 5, mabopatopHas
pabota Ne 12.
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3ansaTue 15. Onpenesnenue NJIMHBI BOJHbI JIA3€PHOI0 M3JIyYeHHUS C MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpugymaiiTe -SKCIIEPUMEHTATBHYI0 YCTAaHOBKY, IO3BOJISIOINLYIO
HaOMI0aTh MHTEP(PEPEHIITMOHHYI0 KAapTUHY OT CBETOBOTO M3JIy4YEeHHUsS Jia3epa.
Onpenenute JIMHY BOJHBI U3TYyUYEHUS JIA3€PHOU YKa3KHU.

Obopyoosanue. JlazepHas yka3ka, HUTKa, QoJibra, OyJaBKu, YKpaH, pyJeTKa.

Kpamkoe onucanue pewienus. JIBymMsi CBS3aHHBIMM HUTKOW OyaBKamu
MPOKAJIBIBAIOTCS 7B OJM3KOPACIIOIIOKEHHBIX OTBEPCTHUSI B ATFOMUHUEBOW MUILEBON
dosbre. [lomydyeHHBIE OTBEPCTHS OCBEMIAIOTCS JIA3EPHBIM IMyYKOoM. B mporiemmem
cBeTe HaOmojaeTcst uaTepdepeHiinonHas kaptuta. [1o paccTosiHUIO MEX Ty TTOJI0CaMu
UHTEPPEPEHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIY OTBEpCTUSIMH B (HOJIBre
pPacCUYMTHIBACTCS ITTMHA BOJHBI CBETA B JIa3€PHOM ITyUKe.

Onucanue  cxoodcell  pabomel  NPAKMUKyma:  3aKIIOUMTEIBHBIM  3Tal
BCEPOCCUMCKON 0JIMMIUAIbI MIKOJIBHUKOB 10 pusuke 2000 1., 11 knacc, 3amaya No 1.

3ansaTue 16. U3yyeHue crnekTpa cBeTa pPa3jiMYHbIX UCTOYHMKOB C MOMOIIbIO
AuGpaKkuUOHHON pelIeTKH

Ipakmukym

3aoanue. llpunymaiite, cCOGEpUTE U OMUILINUTE FIKCIIEPUMEHTAIBHYIO YCTAHOBKY,
MIO3BOJISIIOIIYO TTOJTYYUTh ONTUYECKUN CIIEKTP U3ITyYEHHsI CBETA Pa3IMYHbIX UCTOUHUKOB.
[IpoBenuTe nccaea0BaHrEe CIIEKTPOB MPEIOKEHHBIX BAM HCTOYHUKOB CBETA.

Obopyoosanue. JlnbpakunoHnHas peuierka, GoHapb ¢ JIaMIIOW HaKaJUBaHUSA,

CBETOMOHBIN (POHAPD, Ta30pa3psIHas IaMIIOUKa, SKpaH, nuadparma, MepHas JIeHTa.

Kpamkoe onucanue pewenusa. IlpoBomuTcs cepusi 3KCIEPUMEHTOB MO
HAOJIIOICHUIO ONITUYECKHUX CIIEKTPOB U3TYyUYEHUSI HICTOYHUKOB CBETA Pa3HOU MPUPO/IBI.
[IpoBOAMTCS CpaBHUTENBHBIN U KOJMYECTBEHHBIA AHATIU3 3TUX CIIEKTPOB.

Onucanue cxodxceil pabomwvl npaxmuxyma: MexayHapoaHas OJIUMIOUaAa IO
sKcriepuMeHTanbHol ¢usnke 2018 r., 3agada «CrexkTpy.

3ansartue 17. UcciaenqoBanue 3aBUCUMOCTH HHTEHCUBHOCTH CBeYEHHS CBETOMOIA
OT CWJIbI MIPOTEKAIIEI0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3MepbTe 3aBUCUMOCTh MHTEHCUBHOCTU CBEYEHHUSI CBETOJIMOJA OT
CUJIBl TPOTEKAKOLIEr0 4Yepe3 Hero Toka. Ormnpenenure XapakTep HW3MEPEHHOU

3aBUCHUMOCTH.
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Obopyodosanue. CBetonuoj, JIOKeMeTp (wiaum cMmapThoH C  JATYUKOM
OCBEIIIEHHOCTH), J1Ta0OpaTOpHbIN 00K muTaHus (Wiu JBe Oatapeiiku AA, peocrar u
MYJIBTUMETP), COSAMHUTEIHHBIC TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS 5SKCHEPUMEHT IO MPSIMOMY
U3MEPEHUIO 3aBUCHMOCTH HMHTEHCHUBHOCTH W3JIYYEHHS CBETOJMOAA OT CHIIBI
MpoTEeKaroero 4epe3 Hero Toka. CTpouTcs TpaduK MOIYyYEHHOW 3aBUCHMOCTH.
Omnpenensiercs XxapakTep 3aBUCUMOCTH.

3ansitue 18. HaGuaionenne wu3duparTesbHOCTH BHYTpeHHero ¢orodddexra
K JIJINHE BOJIHBI CBETa

Hpakmuxym

3aoanue. Y cTaHOBUTE JIBa CBETOMOAA APYT HAIPOTUB Jpyra. M3yuute siBneHue
BO3HUKHOBEHHUs (POTOTOKAa B OCBeIIaeMoOM cBeTojauoje. Jljisi 3Toro u3MephTe
3aBUCUMOCTh CHJIbI (POTOTOKA OT HAMPSDKEHUS HAa CBETOJMO/IC, BHITIOTHSIONIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE ONBIT, MPUMEHSS B KauyeCTBE HCTOYHUKOB CBETa
CBETOJIMO/IbI, JAIOIIME CBET C Pa3HbIMU JUIMHAMU BOJIH. OmpenenuTe ycaoBus, MpU
KOTOPBIX B OCBEIIIAEMOM CBETOJIMOIE BOZHUKAET (POTOTOK.

Obopydosanue. Tpu napbl CBETOANOJIOB Pa3HBIX LBETOB (KpacHbIE, 3E€JICHBIC
Y CHHHUE), OJIOK TUTAaHUS CBETOANOa-OCBETUTENS, MYJIbTUMETP.

Kpamxkoe onucanue pewenus. JIBa cBETOIHMOJA YCTaHABJIMBAIOTCS HAMPOTHUB
apyr napyra. Uepe3 oauH CBETOAMON MPOIYCKAETCSs TOK OT HCTOYHMKA MUTAHUA.
N3ydaercss siBlieHHE BO3HMKHOBEHUSI (OTOTOKA BO BTOPOM  CBETOJAMOJIC.
Oo6napyxuBaercs, 4To (OTOTOK BO BTOPOM CBETOAHMOJE BO3HHUKAET TOJBKO MPHU
OCBEIIIEHUH €T0 CBETOJNOIOM C JUIMHON BOJIHBI, MEHBIIIEW WM PABHOM JJIMHE BOJIHBI,
Ha KOTOPYIO PACCYMTAH OCBEIIAeMbI CBETOAUO/I.

Onucanue cxodxceil pabomwsl npaxmukyma: MexayHapoaHas OJIUMIIHAAA IO

sxcrnepuMenTanbHoi pusuke 2020 r., 3a1aua «Onronapa» [17].
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU «OCHOBBI ®U3NYECKOI'O DKCITEPUMEHTA
(PUBUKO-MATEMATHYECKHUA IMTPODUIIb)»

JIMYHOCTHBIE PE3YJIBTATHI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpPECAX I'PaKIaHCKOTO
00IIecTBa, y4acTBOBaTh B CAMOYITPABICHUHN B 00pa30BaTEILHON OPraHU3allnu;

YMEHHE B3aUMOJICUCTBOBATh C COLIMAJILHBIMU MHCTUTYTaMU B COOTBETCTBUU
¢ UX PYHKIIUSIMU U HA3HAYCHUEM.

B cghepe nampuomuuecrkoco éocnumanusi:

c(hOpMHUPOBAHHOCTHh POCCUMCKON TPaXKIaHCKON UACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKECHUSIM
POCCUHCKHUX YUEHBIX B 001aCTH (DU3UKHU U TEXHUKH.

B cghepe oyxoeno-upascmeennozo ocnumanusi:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh ~ OIIEHMBaTh  CUTyallMl0 W TNPUHUMATh  OCO3HAHHbBIE
pElIeHUs, OPHEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M  LIEHHOCTH,
B TOM YUCJIE B JEATEIbHOCTH YYEHOTO;

OCO3HAHME JUYHOTO BKJIJIa B IOCTPOCHHE YCTOMYUBOTO Oy TyIIIETO.

B cghepe sacmemuueckozo 6ocnumanusi:

ACTETUYECKOE OTHONIIEHUE K MHUPY, BKIIIOYAsl 3CTETUKY HAyYHOT'O TBOPYECTBA,
npuUCyIero GU3n4ecKoil Hayke.

B cghepe mpyooeoeo socnumanus:

WHTEpPEC K pa3muuHbiM cdepam npodhecCHOHATBHOM  JIeATEeIbHOCTH, B
TOM YHUCJI€ CBS3aHHBIM C (PU3MKOM U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE TIAHBI;

TOTOBHOCTh M CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIacTU
(bU3HKY HA TPOTSHKEHUN BCEH JKU3HM.

B cghepe sxonocuueckozo éocnumanusi:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKONH KYJIbTYPBI, OCO3HAaHHUE TJIOOATHLHOTO
XapaKTepa SKOJOTUYECKUX MPOOIeMm;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JICCTBUM B OKPYIKAIOIIEN CPEAE HA OCHOBE
3HAHUSA LIEeJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA,;

pacuIMpeHue onbITa AeATeIbHOCTU HKOJIOTUUECKON HAIPaBJIEHHOCTH HA OCHOBE

UMCIOITUXCS 3HAHUH 110 (hU3BHUKE.
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B cghepe yennocmu nayunozo nosnanusi:

c(hOpPMHUPOBAHHOCT, MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UIECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAY4YHOM JESATEIbHOCTH, TOTOBHOCTH B IMpoOIEcce
U3yueHUs] (PU3UKU OCYLIECTBIISITh MPOEKTHYIO M UCCIEI0BATENbCKYIO JAEATEIbHOCTD

WHIWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIEC 1eHCTBUS:

ba3oBble Joruvyeckue 1eicTBUA:

CaMOCTOSITEIIBHO dbopMyIUpOBaThH u aKTyaJIU3uPOBATh npoodiaemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNATh LEJN JACSITEIBHOCTH, 3aJaBaTh IMApaMeTpbl U KPUTEPUU HUX
JIOCTYKEHUS

BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PUBHUECKUX
SIBIICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJEMBI ¢ YUYETOM aHalM3a WMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPHAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B JICITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEIACTBUIN JEATEIBHOCTH;

KOOPJAMHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSIX PeabHOT'0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATH KPCATUBHOC MBIIIJIICHHUC ITPHU PCIICHUU JKU3HCHHBIX HpO6H€M.

Bba3oBble ucciienoBaTe/bCKHe AeiiCTBUS:

BJIAJIETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBHIMH TOHATUSAMHU M METOJaMHU
(bu3HYECKOl HayKH;

BJIaJIETh HAaBBIKAMHU Y4E€OHO-HCCIIEIOBATENIbCKOW U MPOCKTHOU JEATEIBHOCTH
B oOnactu (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY
METOJIOB peHIeHHs 3alad (PU3NYECKOTO COACpKaHMs, MPUMEHEHHIO Pa3IUYHbIX
METOJIOB ITO3HAHUS;

BIQJICTh BUAAMH JEATCIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €r0
UHTEpIIpEeTallii, NpeoOpa3oBaHUI0O M TMPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTYaIUsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJIAITh  TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHs, HAXOIUTh apTYMEHTHI I J0Ka3aTelIbCTBA CBOMX

YTBEPKACHUM, 33/1aBaTh IMAPAMETPHI U KPUTEPUH PELICHUS;
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aHaAJIM3UPOBATh MOJYUYCHHBIEC B XO/I€ PEUICHUS 3a/1a4H Pe3yIbTaThl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh M (opmynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTeNIbHOU
JEeSITeTbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHUS 10 (uU3MKe B MPaAKTUYECKYyI0 00JIacTh
KHU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIACTelH;

BBbIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTHHAIbHBIE OAXO0/AbI U PEIICHUS;

CTaBHUTb HpO6HCMBI 1 3a1a4u, JOITYCKarOIHe aJIbTCPHATHUBHBIC PCIICHNA.

Pab6ora ¢ unopmaumeii:

BJIQJICTh HaBBIKAMHU TIOMyYeHHs] WH(pOpMAIuu (U3HUECKOTO COACPKAHUSA W3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIICCTBISATH IIOUCK, aHaJu3,
CHUCTEMATH3aIMI0O M HMHTEPHPETAIlMi0 WH(OpMaMK pPa3IudHBIX BHUIOB U (GopM
MIPE/ICTABIICHUS,;

OIICHUBATh JOCTOBEPHOCTh MH(POPMAIINH;

UCIIOJIb30BaTh  CpeACTBa  MH(MOOPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX
3a/1au ¢ coOtoJIeHeM TpeOOBaHUN APrOHOMUKHU, TEXHUKH O0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, IMPaBOBBIX M ITHYCCKUX HOPM, HOPM HHGOPMAIMOHHON
0€30IMacHOCTH,;

co31aBaTh TEKCThI (PH3NYECKOTO COJEPIKAHMS B Pa3TUIHBIX (popMaTax ¢ yueTomM
Ha3Ha4YeHUss MHGOPMALUM U IICJICBOM ayJUTOPHUH, BHIOMpAs ONTUMAIBHYIO (OpMy
MIPE/ICTABIICHUS U BU3yaJITM3aIUH.

KomMMmyHuKaTUBHBIC YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBUSA:

OCYIIECTBJIATH OOIICHNE BO BHEYPOYHOU JACSITCILHOCTH;

pacmo3HaBaTh MPEANOCHUIKN KOH(PIMKTHBIX CUTYAITUH B CMSATYATh KOH(IIUKTHI;

pPa3BepHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUYyaTbHON
paboTHI;

BBHIOMPATh TEMATHKy W METOJBI COBMECTHBIX MEHCTBHA C YYETOM OOIIUX

HHTCPCCOB U BO3MOXKHOCTEH KaXXJ0ro 4J€Ha KOJIJICKTHUBA,
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NPUHUMATh LeJIHN COBMECTHOM JICITEIbHOCTH, OpPraHU30BbIBATH
U KOODJIMHUPOBATH ACHUCTBUA MO €€ JOCTHMIKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensTh pOjdd € YYeTOM MHEHHUM Y4YaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHO paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYACTHUKA KOMAaH]IbI B OO
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHMBATh WJAEUM C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYWIIECTBJISITh  MO3UTHUBHOE CTPATETMYECKOE TOBEICHUE B  Pa3JIMYHBIX

CUTyanusix, HpoABJIATh TBOPUYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMATHUBHBIM.

PeryisiTuBHBbIE YHHBEpPCAJIbHbIC Y4eOHbIE MEHCTBUS:

Camoopranusanus:

CaMOCTOSATENFHO OCYIIECTBIIATh IMO3HABATEIBHYIO JCSATEIBHOCTh B 00JACTH
(U3KKH, BBIBIATH MPOOIEMBI, CTABUTH U (DOPMYITHPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHHSI PACUCTHBIX M KAUECTBCHHBIX 33]1a4,
IUTaH BBITIOJIHEHUS TIPAKTHYECKOW pPAaOOTBI C YYeTOM WMEIONIIMXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOUTCHHI;

J1aBaTh OIICHKY HOBBIM CUTYAITHSIM;

pacMpsATh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX IMPEATIOUTECHUH;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a pelieHue;

OIICHWBATh MMPUOOPETEHHBIH OITBIT;,

Croco0CcTBOBATH OPMUPOBAHUIO M TIPOSBICHUIO SPYIUIIUH B 00JIaCTH (PU3UKH,

MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIM YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIbHBI HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B ACATEIBLHOCTD,
OLIEHMBATh COOTBETCTBHUE PE3YJIBTATOB LENSAM;

BJIa/IETh HABBIKAMH [TO3HABATEIBHON peIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

UCMOJIb30BaTh MPUEMBbl pe(IeKCUU JUIsl OLIEHKH CUTYallld, BbIOOpa BEPHOTO
peleHus;

YMETh  OLEHMBATb PUCKM M  CBOCBPEMEHHO [PUHHMMATh  pELICHUs
10 UX CHUKEHUIO;
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[IPUHUMATh MOTHMBBI M apPryMEHTHl JPYIMX TIPU AaHAJIU3E€ pPe3yJbTaTOB
NEATENBHOCTH;

MPUHUMATh ceOsl, TOHUMAasi CBOM HEJJOCTATKU U TOCTOMHCTBA;

IPUHUMATh MOTHMBBI M aApPryMEHThl JPYI'MX [pU AaHAJIU3E pe3yJbTaTOB
NEATEIbHOCTH;

IMPpU3HaBaTb CBOC IIPABO U IIPABO APYI'UX Ha OIITHOKM.

HNPEAMETHBIE PE3YJIbTATBI

K xonny 10 kracca oGyqaromuiicst HAQy4UTCS:

MMOHMMATh 3HAYEHHUE OMUCATEIbHOMN, CHCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHON U
IPOrHOCTHYECKOW (YHKUHUA (PU3HYECKOW TEOPUU — MEXAHUKH, MOJIEKYJIIPHOU
GU3MKK W TEPMOJUMHAMUKH, POJb (Qu3nyeckod Teopun B GHOPMHUPOBAHUU
IIPEICTAaBIICHUH 0 U3MUECKON KapTHHE MHPA;

pa3nuyaTh YCIOBUS NPUMEHHMOCTH H3YyYCHHBIX Mojelell (DU3UYECKUX Tel
U TIPOIIECCOB (SIBJICHUM);

paznuyath yCioBUSL (TpaHUIbl, OOJACTH) NPUMEHUMOCTH HW3YUYECHHBIX
¢bu3HUecKX 3aKOHOB, TOHMMAaTh BCEOOMU xapakTep (yHIaMEHTAIBHBIX 3aKOHOB
Y OTPAaHUYCHHOCTD MCITOJIH30BAaHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh M OOBACHITHP MEXaHWYECKHE, TEIUIOBBIC, JJICKTPUUCCKUC
IPOIIECCHl W SIBJICHUS, HWCITOJIB3YS OCHOBHBIC TIOJIOKCHHMS W 3aKOHBI MEXAaHHKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU, MOJIEKYISIPHOW (PU3MKU U TEPMOJMHAMHKH,
ANEKTPOTUHAMUKH,

aHANMM3UPOBATh U OOBACHITH (U3UYECKUE SIBIICHUS, HCIIOIB3YysS OCHOBHBIC
MOJIOKEHUS M PU3UUECKHE 3aKOHBI;

ONMKCHIBATh (PU3UYCCKHUE TPOLECCHl WM SBJICHHS, HCIIONB3yS HEOOXOIUMBIC
BCJIMYMHEI,

OOBSCHATh OCOOCHHOCTHM MPOTEKAHUS M3y4aeMbIX (U3HUYECKUX SBIICHU;

MPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKON BEIUYMHBI
OT JPYrol ¢ HUCHOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTAaThl IOJYYECHHOW 3aBUCUMOCTH (HU3HUECKUX
BEJIMYHH B BUJIC TPA(UKOB C yI€TOM aOCOTIOTHBIX TOTPEITHOCTEH N3MEPEHUH, Ae/IaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICI0BAHNUS,

MIPOBOJIUTH KOCBEHHBIE NU3MEPECHUS (PM3MUECKUX BEITUYHH, TIPU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ] M3MEpPEHUs, OICHUBATh aOCONIOTHBIE M OTHOCHUTEJIbHBIC

IMOTPCHIIHOCTHU IIPAMBIX 1 KOCBCHHBIX HSMCpeHHﬁ;
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MPOBOANTH OMBITHI MO TPOBEPKE MPEIIONKEHHONW THIOTE3bl: IUIAHHPOBAThH
OKCIIEPUMEHT, COOHMpaTh  OKCICPUMEHTAIBHYI0  YCTaHOBKY, aHAJIM3UPOBATH
MIOJTyYeHHBIE Pe3yJbTaThl U IeTIaTh BBIBOJ O CTATyCe MPEAIOKEHHON THTIOTE3HI;

coboaTh MpaBuia 0€30MacHOro TpyAa MpHU MPOBEICHUM HCCIENOBaHUMN B
pamKax OPaKTHUKyMa u y4eOHO-HCCIIeI0BaTENbCKON JESITEILHOCTHU C
UCTIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPONUCTB U TaOOPaTOPHOTO 000pyA0BAHNUS;

peniaTh pacyeTHbIC 33J]a4M C SIBHO 33JJaHHON M HESBHO 3aJJaHHON (PU3MUYECKOn
MOJIENIbIO: Ha OCHOBAaHWM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (U3MUECKON
MOJIENIM, OTBEYalIlle TpeOOBaHUSAM 3aJadyd, MPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJNaThl (U3WYECKUX TEOPUM MpHU  HCIOIb30BaHUU
MaTeMaTHYeCKUX METOJOB pEIICHMs 3a/]ay, MPOBOAUTH pacueThl Ha OCHOBAHUU
UMEIOIIUXCS JIaHHBIX, AHAJIU3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATH METObI
PEIIEHHUs C YYETOM MOJYyUYEHHBIX Pe3yIbTaTOB;

peliaTh KauyeCTBEHHBIE 3a/a4yM, TPeOyIore MPUMEHEHUs 3HAaHUN W3 Pa3HbBIX
pa3nenoB Kypca (PU3MKM, a TaKkKe HHTETpallid 3HAHUW W3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBHICTPAWBATh JIOTHYECKYIO IETIOYKY PACCYKICHHUH C
OIIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUECKUE SBJICHUS;

UCIIONIb30BaTh TEOPETUYCCKUE 3HAHMS /I OOBSCHEHUS! OCHOBHBIX MPHHIIUIIOB
paboTHl U3MEPHUTENBHBIX TPUOOPOB;

aHaJIM3UpPOBaThb W OLEHUBATH IOCIEJICTBUS OBITOBOM M MPOU3BOIACTBEHHOMN
JEeSITeIbHOCTH YEJIOBEKa, CBA3aHHONM C (PU3MYECKUMH MPOIECCaMU, C TMO3HUIHN
9KOJIOTUYECKOM 0e30MacHOCTH, Ipe/ICTaBIICHU 0 panMoHaIbHOM
IPUPOJIONIOIB30BAaHUM, a TAKXKE Pa3yMHOM MCIIOJNIb30BAHUU JOCTH)KEHUHW HAyKH U
TEXHOJIOTUH ISl JabHEHIIIEro pa3BUTHSI UEJIOBEUECKOTO O0IIECTRA;

NPUMEHSATh pa3uYHble CIMOCOO0Bl paboThl ¢ uHMOpManuen QU3NIECKOro
COJIEp’KaHusl C UCTIOJIB30BAHUEM COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJOTHH, PH
TOM HCIIOJb30BaTh COBPEMEHHbIE WH(GOPMALMOHHBIE TEXHOJOTHMH JUIsl IOHCKa,
nepepaboTKu U TPEIbSIBICHUS Y4YEOHOH W Hay4YHO-TIOMYJISIPHOM HH(pOpMaIuH,
CTPYKTYPUPOBAHHS U UHTEpHpeTalud WHGOPMAIMH, MOJIYYEHHOU W3 pa3IudHbIX
MCTOYHUKOB, KpUTUYECKU AaHAIIM3UPOBATH MOJTyYaeMyt0 HH(DOpMAIUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK W Ha OCHOBE aHaln3a
UCTOYHHKA HH(POPMAIIHH;

NPOSIBIISTH OPTraHU3AIMOHHBIE W TO3HABATEIbHBIC YMEHHUS CaMOCTOSITEILHOTO
NpUOOpETEHNs] HOBBIX 3HAHWW B TMPOIECCE BBIMOJHEHUS MPOEKTHBIX U Y4eOHO-

UCCJIeI0BATENBCKUX PadoT;
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paboTaTh B IpyMIie C UCTIOTHEHUEM PA3IMUHbBIX COIUANIBHBIX POJICH; MPOSBIATh
MOTHUBAIMI0O K Oyayuied npodecCuoHaIbHON —NeSTebHOCTH

MO CHEeNHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOpuIIs.

K xonny 11 kracca oGy4qaroniuiicst HAyYUTCS:

MMOHUMATh POJIb (U3UKH B DKOHOMUYECKOU, TEXHOJOTHUYECKOMN, COIUAIbHON U
ATUYECKOH chepax AEsTEIIbHOCTU YEJIOBEKa, POJb U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOW KApTUHE MHUpa, 3HAYCHUE OIMCATEIbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHOM ¥ TMPOTHOCTUYECKON GYyHKUIUNA (DU3UIECKON TEOpuHu, poJib
busrdeckoil Teopun B GOPMUPOBAHUH MPEICTABICHUHN 0 (PU3NIECKON KapTHHE MUPA,
MeCTO (PU3NYECKOW KapTUHBI MHpa B OOMEM pSIAy COBPEMEHHBIX ECTECTBEHHO-
HAyYHBIX MMPEJCTaBICHUIN O IPUPOJIE;

pasnuyaTh YCIOBUS TPUMEHHMOCTH H3YyYCHHBIX Mojelel (DU3UIECKUX Tel
Y TIPOLIECCOB (SIBJICHU);

paznuyaTth ycioBus (TpaHUIbl, OOJACTH) TPUMEHUMOCTH HU3YUYEHHBIX
¢bu3HYeCcKX 3aKOHOB, TOHMMATh BCEOOImMM xapakTep (yHIaMEHTAIBHBIX 3aKOHOB
Y OTPAaHUYCHHOCTD MCITOIH30BaHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBSACHATH DSJEKTPOMArHWTHBIC, KBAaHTOBBIC IPOICCCHI U
SIBIICHUS, HCIIOJIb3ySl OCHOBHBIE TIOJIOXKEHHS M 3aKOHBI 3JEKTPOJUHAMHKHU U
KBaHTOBOW (pU3UKH;

OIMKCHIBATH N3YUEHHBIC (DU3UUECKUE TIPOIECCHI U SIBICHMUS,;

OOBSACHATh OCOOCHHOCTHM TPOTEKAHUS M3YYCHHBIX (U3HUECKUX SBICHHM;

MPOBOJIUTh  HMCCJEJAOBAHME  3aBUCHUMOCTEH  (PU3WYECKMX  BEIUYHH
C HWCIOJB30BAHMEM TMPSMBIX W3MEPECHHH, TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCHpPOBATh PE3yJIbTATHI MOJTYYECHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIMYUH B BHJIC
rpa@uKoOB C y4eTOM aOCOJIOTHBIX IOTPEUTHOCTEH HM3MEPEHHH, JenaTh BBIBOJBI IO
pe3yibTaTaM UCCIeI0BaHuUS;

IPOBOJUTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIUYUH, MIPU 3TOM BHIOUPAThH
ONTHUMAJIBbHBIA METOJ] HM3MEpPEHHUs, OIICHWBATh a0CONIOTHBIE ¥ OTHOCUTEIHHBIC
MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

MIPOBOJIUTH OMBITHI MO TPOBEPKE NPEIJIOKCHHONW THUIIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, CcOOMpaTh  3KCIEPUMEHTAIBHYIO  YCTAHOBKY, aHAJIM3HPOBATH

IMMOJIYYCHHBIC PC3YJIbTATHI U ICJIAaTh BBIBOI O CTATYCC HpG,Z[JIO)KGHHOﬁ TUIIOTC3EhI,
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coOroIaTh TpaBWwiIa 0E30MacHOTO TPyAa MPU TPOBEICHUW HCCIICIOBAHUN B
pamKax MpaKTUKyMa u y4eOHO-UCCIIeI0BATEIhCKON TESTEHHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyA0BaAHUS;

peraTh pacueTHBIC 337a4M C SBHO 3aJJaHHOW M HESBHO 3aJaHHOUN (pu3nyecKoi
MOJIEIBIO;

peraTh KaueCTBCHHBIC 3aJ1ay, TPEOYIOIINE MPUMEHEHUS 3HAHWK W3 Pa3HBIX
pasnenoB Kypca (GU3WKH, a TakKe HHTETrpallid 3HAHWK W3 JPYTrux IPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA: BBICTPAUBATH JIOTHUECKYIO IIEMIOYKY PACCYKICHHUHA C
OTIOPO Ha M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBICHUS;

MCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS IS OOBSICHEHHSI OCHOBHBIX TIPHHIIUIIOB
paboOTHI U3MEPUTEITHHBIX TPHOOPOB;

aHAMM3UPOBATh W OIICHUBATH TOCIEIACTBUS OBITOBOM WM TPOU3BOACTBECHHOM
NESTETHPHOCTH YEJIOBEKa, CBS3aHHOM C (U3MUECKUMHU TPOILECCAMH, C TIO3HITHHA
9KOJIOTUYECKOM 0e30MmacHOCTH, pe/ICTaBICHUN 0 panuoHaIIbHOM
IPUPOIOIONH30BAHUN, A TAKKE PA3yMHOM HCIOJIb30BAaHUHU JIOCTHIKECHUN HAYKU H
TEXHOJIOTUH ISl JabHEHIIIEro pa3BUTHSI UEJIOBEUECKOTO O0IIECTRA;

OPUMEHSTh pa3liuyHble CrnocoObl padboTel ¢ uHboOpManueil (uznyeckoro
coJiepKaHUs C MCIIOIH30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTHH, TPU
3TOM HCIIOIh30BaTh COBPEMEHHBIC WH(OOPMAIMOHHBIC TEXHOJIOTHUH IS TIOWCKA,
nepepadoTKU ¥ TPEAbSBICHHUS YYeOHOW M HAy4YHO-TIOMYJApHOW uH)OpMaIuy,
CTPYKTYPUPOBAHHMS WM WHTEPHIpETalud WHEGOPMAIMH, IMOJYYCHHOW W3 Pa3IuIHBIX
MCTOYHUKOB, KpUTUYECKU AaHAIIU3UPOBATH MOJIyHaeMyI0 HH(DOPMAIUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HWMEIOIIMUXCS 3HAHWW, TaK W HA OCHOBE aHaIM3a
UCTOYHHKA UH(POPMALINH;

MPOSIBJISITH OPTaHU3AI[MOHHBIC W TTO3HABATEIbHBIC YMEHHS CaMOCTOSTEIHHOTO
NpUOOPETeHUs] HOBBIX 3HAHMM B TPOIECCE BBIMIOJHEHUS] MPOEKTHBIX M Y4YEOHO-
UCCIIeI0BATENHCKUX PadoT;

paboTaTh B IPYIIINE C UCTIOTHEHUEM PA3IMYHBIX COIIUATIBHBIX POJIEH; MPOSBIISTH

MOTHBAIMI0O K Oyaymed npodecCuoHAIbHOW NeATelbHOCTH

M0 CIEIUATHHOCTSIM (PU3UKO-TEXHUYECKOTO TTPODUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanue
B Pa3IEeNIoB U TEM
/o
y4eOHOro rpeamera

Pa3znea 1. Mexanuka
1.1 TIlorpemHoctu
B OKCTICPUMCHTE

(JTeKIus)

KonnuectBo

qaCoB

[IporpammHoe conepkanue

DKCIEPUMEHT 1 TEOPHSs B IIPOIIECcce

no3HaHus npuposl. Habmronenue

Y DKCIIEPUMEHT B (DPU3UKE.

CrniocoObI nu3Mepenus puzndeckux

BEJINYMH (aHAJIOTOBBIE U ITU(POBHIE

U3MEPUTETbHBIE TPUOOPHI,
KOMITBIOTEPHBIC TATYUKOBBIC
CUCTEMBI).

[TorpemHocTr u3MepeHnit

bu3nYecKrX BEIMYNH (a0COJIFOTHAS

1 OTHOCHUTEJIbHAS).
I'mnore3a. ®uU3nMUECKUM 3aKO0H,

I'paHHUIBI €TO IPUMCHHUMOCTH

XapakTepuCTUKA IESITETbHOCTH

o0ydJaronuxcs

Onepuposamv NOHAMUAMU:
HaOII0/IeHUE, SKCTICPUMEHT, TUIIOTE3a,
Teopus, GU3nUYecKas BeINYNHA,
bu3nUecKuil 3aKOH, U3MEPUTETHHBIN
npubdop, U3MEpPEeHHE, pe3yabTaT
U3MEpPEHUS, 1IeHa JCICHUS Kbl
npubdopa, MorpenrHoCTh U3MEPEHUSI.
IIpusooums npumepsi HAOMIOJCHUS,
HKCIIEPUMEHTA, TUIIOTE3bl, TEOPHH,
(bu3HYEeCKUX BEIUYMH, QU3UUECKUX
3aKOHOB, U3MEPUTEIbHBIX MPUOOPOB.
Onpedensime 1IeHy ENEHUs IIKaIbI
npudopa, abCONMOTHYIO MOTPEITHOCTh
IPSIMOTO U3MEPEHHS.

3namv GOpMyIIBI 7151 OLICHKU
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1.2

O1nieHKa NOrpenHoCTen
MPSMBIX U KOCBEHHBIX
VU3MEpPEHUN
(camocTosTeIpHAS

pabora)

Ornpenenenre norpenHocTen
MPSMBIX U3MEPEHUM 110 33 IaHHBIM
pe3yJibTaTaM U3MEPEHHUM.
[IpreMbl OLIEHKH TTOTPEIIHOCTEN

KOCBCHHBIX I/ISMGPGHI/Iﬁ

OTHOCHUTEJIbHOM MOrPEIIHOCTH
KOCBEHHOI'O U3MEPEHUS, TpaBUIIa
OKpYTJICHHS a0COJIFOTHBIX
MOTPEIIHOCTEN, BBIPAKEHHE
OTHOCHUTENBHBIX MOTPEIIHOCTEM

B IIPOLIEHTaX

Onepuposams NOHAMUAMU:
a0COJIIOTHAS TOTPEIIHOCTh U3MEPEHMUS,
OTHOCHUTEJIbHAS NOTPEIIHOCTD
U3MEPEHHUS.

IIpusooums npumepol IPSIMBIX

Y KOCBEHHBIX U3MEPEHUII.
Onpedensime OTPEUTHOCTH MPSAMBIX
U3MEPECHUN.

Hcnonvzosams MeTOA TpaHUL]

JUTSI OLICHKHU a0COJIFOTHOM MOTPEIIHOCTH
IpsIMOr0 U3MEPEHUs, IpaBUiIa
OKpYTJIEHUS] a0COTIOTHBIX
NOTPENIHOCTEN, (POPMYJIBI JIJISl OLICHKU
OTHOCHUTEJIBHOM MMOIPEIIHOCTH
KOCBEHHOI'O U3MEPEHMUS.

Ymems OKpyTIaTh aOCOIIOTHBIC
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1.3.1 VYcpenuenue
n3Mepennid. CinydaiiHas
HOTPEIIHOCTb

(MpaKkTUKyM)

1

[TpubopHBIE MOTPEIIHOCTH,
Clly4ailHble U CUCTEMaTHYECKUE

MOTPELTHOCTH

MOTPEIIHOCTHU, BHIPAXKATh
OTHOCHUTEJIbHBIE MOTPEIIHOCTH

B MIPOLICHTAX.

Pewamys 3anaun Ha OLEHKY
OTHOCUTEJIBHBIX MOIPEITHOCTEN
Onepuposeamv NOHAMUAMU:
npuOOpHasi NOrPEUIHOCTb, CITydaiiHasl
HNOTPEIIHOCTh, CUCTEMATUYECKAS
MOTPEIHOCTD, CPEHEE 3HAUCHHE.
IIpusooums npumepsi IpUOOPHOH,
CIy4alHOW W CUCTEMATUYECKON
MOTPEITHOCTH.

Onpeodensims SKCIEPUMEHTAILHO Ha0Op
3Ha4YCHUN (PU3NIECKON BETUIHHBI

IIPU IPOBEIEHUH HECKOJIBKUX
HE3aBUCHMBIX U3MEPEHUN.
Hcnonvzosames GopMyIibl 1151 CPETHETO
apuPMETHIECKOT0 HECKOIBKUX YHCET,
JUTS OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
3HaYeHUs1 (PU3NUECKON BEIUYHHBI,
OLICHEHHOTO KaK CpeaHee

apudmeTnyeckoe Habopa ee 3HaUYCHU .
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1.3.2 Kunemarnueckue
U3MEPEHUS TaJIbHOCTU
noJieTa, pacuer
Ha4yaJIbHON CKOPOCTH

(MpaKkTUKyM)

[Tepemenienune, CKOpOCTh

Y YCKOPEHHUE MAaTEPUATTbHOU TOUYKHU,
UX ITPOEKIMH HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELIEHUN U CII0KEHUE
CKopocTei. JIBrkeHue Tena,
OpOIIIEHHOTO MO/ YTIJIOM

K TOPU30HTY. 3aBUCHUMOCTbD

Oyenugams 3HAUCHUE U3MEPSIEMOM
(bu3HYeCKO BEIIMUNHBI KaK CpETHEE
apudmMeTruecKoe Habopa ee 3HAaUCHUH,
MOJIYYEHHBIX TIPU MPOBEACHUU
HECKOJIbKHUX HE3aBUCUMBIX H3MEPEHUH,
a0COIOTHYIO U OTHOCUTEIBHYIO
MOTPEITHOCTh 3HAYCHUS 3TOU
(bU3UYECKON BEJIMUUHBI.
Yemanaenusams 63aumocessu

MEXKTy OIIEHKOM 3HaueHUsl (PU3NIeCKOM
BEJTUYHMHBI, OTPEIEIISIEMOM

0 pe3yJbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3MEPEHUH, U CPETHUM
apuPMETUICCKUM HECKOJIBKUX YHCEI
Onepuposamv NOHAMUAMU:

CKOPOCTbh, YCKOpPEHHE, CBOOOTHOE
najicHue, TaJbHOCTh MOJIETa,
a0COI0THAS MOTPEIIHOCTh U3MEPEHHS,
OTHOCHUTEJIbHAS TTOTPEITHOCTD
WU3MEpEHUSI.

IIpusooums npumepsvl CBOOOTHOTO

NnaacHuA TCII IIPpH Pa3JINYHbIX
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KOOPAWHAT, CKOPOCTHU U YCKOPEHUS

MaTepHaHBHOﬁ TOYKH OT BPCMCHHU

3HAYCHUSIX HAYaJIbHON CKOPOCTH,

IIPY Pa3HBIX yTiax MEXIy HadaabHOM
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pynerTky,
KHHEMaTH4eCKue (hOpMYJIbI,
OTIHCHIBAIONIHE IBIKCHUE TENa,
OpOIIEHHOTO IO/ YTJIOM K TOPU30HTY.
Dopmynupoeams TUIOTE3Y O XapaKTepe
3aBHCHMOCTH JJATbHOCTH MOJIETa Tea,
OpOIIEHHOTO TOPU30HTAIIBLHO,

OT €r0 Ha4YaJIbHOW CKOPOCTH.
Hccneoosams 3aBUCUMOCTD TATbHOCTH
noJieTa Teya, OpoIIeHHOTO
TOPU3OHTAIBHO, OT Er0 HAYaJIbHOMU
CKOPOCTHU U UHMEPNpemuposams
MOJIyYCHHBIE PE3YJIbTATHI.

Pewams 3anady Ha omnpeneneHue

10 SKCIIEPUMEHTAIBHBIM JTAaHHBIM
Ha4aJIbHOM CKOPOCTH Tea,
OpOILIEHHOTO TOPU30HTAIBHO.
Onpeoensmsb aOCOTIOTHYIO

N OTHOCHUTCIIbHYIO IMOI'PCITHOCTD
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1.4  Tlpocreiimme
TeOMETPUUECKUE
U3MEpEHUS
(camocTosiTeIbHAS

pabora)

1.5 TI'paduxu
AKCIIEPUMECHTAITLHBIX

3aBUCUMOCTEM.

MeTtonbl ¥ PUEMBI ITPOBEICHUS
IPSAMBIX U KOCBEHHBIX H3MEPEHUU
r€OMETPUYECKUX BETMYMH (JIJIMHA,

yroJl, TJI01a/1b, 00HEM)

['padmueckoe npeacraBieHne
3aBUCUMOCTEN (PU3NUECKHUX

BEJIMYMH IpYyT OT aApyra. JInnennas

Ha4aJIbHOM CKOPOCTH TeJIa,
OpOIIIEHHOTO TOPU30HTATHHO
Onepuposams NOHAMUAMU.
abCOTI0THAS MMOTPEITHOCTh U3MEPEHHSI,
OTHOCHUTEIbHAS TIOTPEITHOCTD
U3MEPEHUSI.

3name METOJIbI ¥ TIPUEMBI IIPOBEICHUS
MPSIMBIX U3MEPEHUI TEOMETPUUECKUX
BEJIMYNH.

Ipumensmo HopmyIIbl

JUTSI OTIPEJIEIICHHS A0COTFOTHBIX

Y OIICHKH OTHOCUTEIBHBIX
IIOIPELIHOCTEN.

Pewamy 3anady Ha onpeneneHue
wiomaan GuUrypsl 1 oobema Tesa

10 DKCIIEPUMEHTATHHO H3MEPEHHBIM
3HAYCHUSM JIJTUH.

Onpedenamb 3HAaUEHUSI OTHOCUTEIBHBIX
IIOI'PEIIHOCTEN B POLIEHTAX
Onepuposams nouamuamu: Tpaduk
3aBUCUMOCTH OJIHOM (pr3nyeckoi

BEJINYMHBI OT IPYyTOW, TUHEUHAS
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I'paduueckas
00paboTKa JaHHBIX

(JIeK1ms)

3aBHCHUMOCTD. YTJIOBOM
ko3 puIIeHT 1 CBOOOIHOE

cJaraeMoe JIMHEUHOM 3aBUCUMOCTH

3aBUCUMOCTb, YTII0BOU KO3PPUIIUEHT
1 ¢cBOOOIHOE cllaraeMoe JIMHEHHON
3aBUCHUMOCTH, alllIPOKCUMAIIHS,
MHTEPHOJSALHSA, IKCTPATIOJIALIMSL.
3name ipaBUIIa MOCTPOCHUS TpahUKOB
3aBUCUMOCTEHN (PU3MUECKUX BETUUUH
JpyT OT Apyra.

Cmpoumbs rpapuKu TUHEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUUUH
JpyT OT Apyra.

Ilpumensams ipaBuUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYHH JIPYT OT JIpyra.

IIpusooums npumepsr anIPOKCUMALUH,
MHTEPHOJSALNN, IKCTPATIOJIALINH.
Ymems IpoBOANUTH TPOLEAYPBI
anmpoKCUMAaluy, UHTEPIIOJISLINH,
DKCTPATTOJISILIHH.

Onpedensimsb 3HAYEHHS YTIIOBOTO
Kod(unrerTa u cBOOOTHOTO

cllaraéMoro JIMHEHMHOM 3aBUCUMOCTHU,

OLCHUBATH UX a0COIIOTHEIC

40



1.6

O6paboTka
HEJIMHEHHBIX
3aBUCHUMOCTEH:
JIMHEapu3alus,

IIoACUCT IIomaau

['paduyeckoe nmpecrapieHUE
3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH JPYT OT Jpyra.
Henunelinas 3aBUCUMOCTD

H €C JIMHCAPpHU3alnAa

IIOTPELIHOCTH.

Yemanasnusame 63aumocesnsu Mexny
MaTeMaTUYECKUM MTOHATHEM WIMHEHHAs
(GyHKUMSD ¥ JIMHEMHOW 3aBUCUMOCTBIO
buznyecKuX BETUYHH IPYT OT JIpyTa.
Hccneoosams u unmepnpemuposams
rpauKy JTMHEHHBIX 3aBUCUMOCTEN
(bu3HYeCcKUX BEJIUYHH JPYT OT ApYTa.
Pewams 3anaun Ha TIOCTPOCHUE
JMHENHBIX TPaUKOB 3aBUCUMOCTEM
(buU3HYECKUX BEJIMYUH APYT OT ApyTra
10 3aJlaHHBIM Habopam
DKCHEPUMEHTAJIBHBIX TAHHBIX,
OTIPEACTISATH M0 MOCTPOCHHOMY TpapuKy
yTI0BON KOA(PHUIIMEHT U CBOOOTHOE
cjlaraeMoe, OLIEHUBAaTh UX a0COJIFOTHBIE
Y OTHOCHUTEJIbHBIE ITOTPEITHOCTH
Onepuposams nousmusimu. Tpapuk
3aBUCHUMOCTH OJJHOM (hU3UUYECKO
BEJIMYMHBI OT APYTOU, HEIMHEWHAS
3aBUCHUMOCTb, JINHEAPU3ALIHS

HEJIWHEHHON 3aBUCUMOCTH, IIJIOIIA b
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o1 rpaduKoM,
HOCTPOEHHE
KacaTeJIbHBIX

K rpaduKy (JIEKIIHsI)

o1 TpauKOM 3aBUCUMOCTH,
KacaTenbHas K rpad)uKy 3aBUCUMOCTH

B JIAaHHOM TOYKE.

3namw nipaBUiIa TOCTPOCHUS TPpaPUKOB
3aBUCHUMOCTEH (PM3UICCKUX BEIIMUUH
JPYT OT Apyra, PU3NIECKUuid CMBICIT
TJIOIIAIN O] TPaUKOM 3aBUCUMOCTH
U KacaTelIbHOU K TpauKy 3aBUCUMOCTH
B JIJaHHOU TOYKE.

Cmpoums VCXOAHBIC

U JIMHEApU30BaHHbBIC TpaduKu
3aBUCUMOCTEN (PM3UYECKUX BEIIMUUH
JPYT OT ApyTa, KacaTeJIbHYIO K rpaduKy
HEJIMHEMHOM 3aBUCUMOCTH B JaHHOU
TOYKE.

Ilpumensams TipaBuia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (hU3NIECKUX
BEJIMYUH JIPYT OT JApyra.

Onpeoensams 3HAYEHUS TUIOIIAN

1o rpa)MKOM 3aBUCHUMOCTH

U YIJI0BOTO KO3 duimeHTa

KacaTeIbHOM K TpaduKy HETMHEHHOM
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3aBUCUMOCTH B IAHHOM TOYKE,
OLICHUBATh UX a0COIIOTHBIE
NOTPEIIHOCTH.

Ycmanasnusamo 63aumocessu

MEXAy MaTeMaTHYECKUM MOHITHEM
«QYHKIUS» ¥ 3aBUCUMOCTBIO
(¢u3znyecKux BEIUYHH JPYT OT JIpyra.
Hccnedosams u unmepnpemuposamas
rpauKy HEJTMHEWHBIX 3aBUCUMOCTEM
(u3nyeCKuX BEITUYMH JPYT OT JIpyra.
Pewamy 3anaun Ha nocTpoeHue
JMHEapU30BaHHBIX I'paprKoB
3aBUCUMOCTEN (PU3NYECKUX BETUUHH
JpYT OT Jpyra Mo 3aJlaHHbIM Habopam
AKCIIEPUMEHTAIIbHBIX JAHHBIX,
OTIPEAEIIATH 10 MOCTPOCHHOMY IpapuKy
YTJI0BOM KO3((ULKEHT U CBOOOJHOE
cjaraeMoe, OLIEHUBAaTh UX a0COJIFOTHBIE

N OTHOCHUTCJIILHBIC ITIOT'PCIIHOCTHU

1.7 W3smepeHnue 2 PaBHOMEpHOE M HEpABHOMEPHOE Onepuposams nouamusimu. Tpapuk
3aBUCHUMOCTH PSAMOJIMHENHOE JBUKCHUE. 3aBUCUMOCTH OJHOM PU3nyYecKon
KOOPAWHATHI TPAHHULIBI Koopaunara, Bpemsi, CKOPOCTb BEJINYMHBI OT APYTroil, HETMHEWHAS
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o0JIacT HAMOKaHHUS
OT BPEMCHH.
JInneapuzanus
3aBUCUMOCTHU

(MpaKkTUKyM)

1.8  Hsyuenue ynpyroro
rucTepesnca

(MpaKkTUKyM)

Cuia. U3mepeHune cuiibl
JTAHAMOMETPOM. YTIpyrue
¥ YaCTUYHO ynpyrue aedopMaliiuu.

Cwuita ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JINHEAPU3AIIUS
HEJINHEMHOW 3aBUCUMOCTH.

Cmpoumb TMHEapU30BaHHbBIN rpapuK
3aBUCUMOCTH (PU3MUECKUX BETUYUH
JpyT OT Apyra.

Ipumensams TipaBUIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JPYT OT ApyTa.

Onpedensims 3HAYEHMSI YTIIOBOTO
kodhdumrenTa u cB0OOOTHOTO
ciaraeMoro rpaduka JTUHEHHOM
3aBHCHMOCTH, OIICHUBATh

UX a0COIOTHBIC TTOTPEITHOCTH.
Hccneoosams u unmepnpemuposamso
HEJTMHEHHYI0 3aBUCUMOCTH KOOPIUHATHI
rpaHuIlbl 00JIACTH HAMOKAHUS OyMaru
OT BPEMEHH.

Hcnonvzo6ams CEKyHIOMED U PYJIETKY
Onepuposams noHAmMuAMU: CUJA,
nedopmarusi, ynpyruii ructepesuc.
Ymemw hopmynupoBats 3akoH ['yka,

coOHpaTh SIKCIIEPUMEHTAIBHYIO
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OTtkJioHEeHHUs OT 3akoHa ['yka.
['ucrepesuc. PaGota cuis
Ha MaJIOM U Ha KOHEYHOM
nepemMemenn. I padudeckoe

MpcaACTaBJICHUC pa6OTI>I CHJIbI

YCTaHOBKY.

Dopmynuposams TUTIOTEY O XapAKTEPE
3aBUCUMOCTH JIJIMHBI 0OBEKTA OT
BEJINYMHBI TPUIOKEHHOU K HEMY CHJIBL.
Cmpoumb HeTUHENHHBIN rpaduk
3aBUCUMOCTH (PU3MUECKUX BEITUINH
JIpyT OT Jpyra.

llpumensams npaBuia MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH APYT OT JIpyTa.

Hccneoosams u unmepnpemuposams
HEJIMHENHYIO 3aBUCUMOCTD JIJIMHBI
00BbEKTa OT BETMYUHBI PUIIOKEHHON

K HEMY CHJIBL.

Onpeoensams yroi HaKJIOHA
KacaTebHOM K rpaduKy HEJIMHEHHON
3aBUCHUMOCTH B JAHHOW TOYKE, IIOIIAb
noj rpa koM, OlIeHUBATh a0COJIIOTHBIE
Y OTHOCHUTEJIHBIE ITOrPENTHOCTH 3TUX
BEJINYMH.

Hcnonvzosamsb CEKyHIOMED

Y IMHAMOMETD.
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1.9

HaXO)KIleHI/IG MacCChbI
JINHEHKH U IIpunIa
C ITIOMOIIBIO
YPaBHOBCIIUBAHUSA

pbIvara (MpakTUKYM)

AOCOIIOTHO TBEPJI0€ TEO.
BpamarensHoe nBUKEHUE
TBEPAOTro Teja. MOMEHT CHUJIbI
OTHOCHUTEJIbHO OCH BpAILICHUA.
IInevo cunbl. CnoskeHue cui,
MIPUJIOKEHHBIX K TBEPJOMY TEITY.
[lenTp TsKECTH TEA. Y CIIOBUS

paBHOBECHS TBEPAOTO Teia. Peruar

Ycemanasnusams 63aumocessu

MEX]y orpeneiaeHueM pu3nIecKoi
BEJIMUMHBI «MEXaHUYIeCKasi paboTa

Y TEOMETPUIECKUM TOHSATHEM
«TJIOMIAIb TIOJT TPAPUKOM 3aBUCUMOCTH
BEJTUYMHBI CHJIBI OT BETUYHHBI
nedhopMaIum

Onepuposams NOHAMUAMU. MOMEHT
CWJIBI OTHOCUTEIILHO OCH BPAILICHUS,
TUICYO CHJIBI, IICHTP TSDKECTH TeTla,
phIvar.

Ymemwv popmMynupoBaTh MpaBHUIIO
MOMEHTOB, YCJIOBHSI PaBHOBECHSI
a0COJIFOTHO TBEPOTO TeJa, CKIaAbIBaTh
CHJIBI, PUJIOKEHHBIE K TBEPJOMY TETy,
coOHpaTh IKCIIEPUMEHTATILHYIO
YCTaHOBKY.

I1Ipugooums mpuMepbl IPUMEHEHUS
pBIYaroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH KOOPJIMHATHI TOUKH

OTIOPBI YPABHOBEIIEHHOTO phlyara
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OT BEJTMYMHBI CHJTBI, IPUITI0KEHHOM

K €ro KOHILY.

Cmpoums nuHenHbIN rpaduk
3aBHCUMOCTH (PU3NYECKUX BEIUYNH
IpyT OT Jpyra.

Ipumensame nipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (hU3NUECKUX
BEJIMYUH JPYT OT ApyTa.
Hccneoosams u unmepnpemuposams
3aBUCUMOCTH KOOPJMHATHI TOUKH
OMOpPBI YPaBHOBEIIEHHOTO phlyara

OT BEJIMYMHBI CUITBI, TPUIIOKEHHOM

K €ro KOHILY.

Onpeoenams 10 rpaduKy TUHEHHON
3aBUCUMOCTH 3HAYEHHMSI YTJIIOBOTO
kodhumrenTa u cBOOOTHOTO
CJIaraemMoro, OLlEHHWBATh aOCOIIOTHbBIE
Y OTHOCUTEIbHBIE MOTPEUTHOCTH 3TUX
BEJIMYMH.

Hcnonv3o6ameb TMHENKY, a TAKKE
HITPUIL C JETCHUSIMU JIJIS1 U3MEPECHUS
o0Bema.

Pewams 3aga4n 0 paBHOBECUU phluara
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1.10 Usmepenue
ko3¢ uimenTa
YHEPTEeTUYECKUX MTOTEPD
IIPY OTCKOKE MIapuKa
OT MIOBEPXHOCTH

(MpakTUKyM)

HMHYJIBC CHJIBI U U3BMCHCHUC

HMMITYJIbCA TeJIa. 3aKOH COXPaHEHUS

nMmIyJsbca. Kunernueckas sHeprus

MaTepuaIbHOU TOUKU. Teopema
00 M3MEHEHUU KUHETUYECKOU
SHEPrYUU MAaTEPUATBHON TOUKHU.
[ToreHIMaIbHBIE

Y HEMOTEHIMATbHBIC CHUJIBI.
[ToTeHuManbHAs YHEPTHSL.
[ToreHnmanbHast SHEPrus Tena

B OJIHOPOJTHOM I'PABUTAILMOHHOM
noJie. CBsi3b pabOTHI
HETOTCHIIMAIBHBIX CUII

C U3MEHEHUEM MEXAHUYECKON
DHEPIUH CUCTEMBI TeJ. 3aKOH
COXPaHEHHS MEXaHUYECKOU
SHEPruu. YIIPYTUe U HEYNIPyTrue
CTOJIKHOBEHHUSI. BHyTpeHHs

JHEpPrus Tena

Onepupogams nOHAMUAMU. UMITYJIbC
CHUJIbI, UMITYJIbC TE€JA, KHHETUYECKAS
SHEPTHsl MaTEPUATIbHON TOYKH,
MOTEHIMAJIbHBIE U HEOTEHIIMAIbHbBIC
CHUJIbI, TOTEHIIMAJIbHASl SHEPTUS

(B T.4. TeJa B OJJHOPOTHOM
rPaBUTALIMOHHOM TI0JIE), YIIPYTHE

Y HEYNPYTHUE CTOJIKHOBEHUS.

Ymems hbopmynupoBaTh 3aKOH
COXPaHEHHUS UMITYJIbCA U TEOPEMY

00 M3MEHEHUU KHHETUYECKON SHEPTUH
MaTE€pUATLHON TOYKH, JaBaTh
ONpeaeICHNE TOTEHIINATbHBIX

Y HEMIOTEHLIMAJIBHBIX CHUJI;
(bopMyIUpPOBATH 3aKOH COXPAHECHHUSI
MEXaHWYECKON YHEPTHH.
IIpusooums npumepsvi cy4daes,
KOTJIa UMITYJIbC T€JIa COXPAHSIETCS
WJIM HE COXPAHSETCs, Koraa
MEXaHUYECKasi SHEPTUsl CUCTEMBbI
COXPAHSETCS WM HE COXPAHSETCH,

YOPYTUX U HEYIIPYTUX CTOJIKHOBEHUH.
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Hroro no paszneny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIApUKa
MIOCJI€ COYJIapEHUS C MIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoumbs TUHENHBIN 1 HENTUHENHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIUYMH JIPYT OT JIpyTa.

Ilpumensames nipaBUIIa MOCTPOEHUS
rpaMKOB 3aBUCHMOCTEH (PU3HIECKUX
BEJUYHH JIPYT OT JIpyTa.

Hccneoosams u unmepnpemuposamso
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJI€ COYJIapEHUs C MIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyleTky.

Pewamys 3anaun 06 aGCOMIOTHO
YIOPYTUX U a0COJIOTHO HEYIIPYTUX

COyJIapEHUsIX
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Pa3nen 2. MoJgiekyasipasi Gu3uKa ¥ TEPMOAUHAMHUKA

2.1. Onpenenenue 2 KoandecTBo TEMIOTHI.
TEIJIOEMKOCTHU TermnoemMkocTh Tena. Y ieabHas
TBEPJIOTO Tella ¥ MOJISIpHAs TETJIOEMKOCTH
(IpaKkTHKyM) BEIIIECTBA. Y paBHEHUE TEIJIOBOTO

Oamanca. TeruioBoe paBHOBECHE

Onepupogsams NOHAMUAMU. KOTUIECTBO
TEIUIOThI, TETUIOEMKOCTh Tea, YIeIbHas
¥ MOJISIpHAsl TeTJIOEMKOCTH BEIIECTBA,
TEIJIOBOE paBHOBECHE.

Ymems popmynupoBaTh ypaBHEHUE
TEIJI0BOro OajaHca, coOupaTh
HKCIIEPUMEHTAILHYI0 YCTAaHOBKY.
llpusooums npumepuol Te,
00J1aJTaf0IINX OJIMHAKOBOMN
TEIUIOEMKOCTBIO, HO PA3JIMYHON
YIEJIbHOU TEIJIOEMKOCTBIO.

llpumensame ypaBHEHHUE TEILLIOBOTO
OayiaHca JJig ONKUCAaHUS Tpollecca
Ter1000MeHa TBEPAOTO TeJa C BOJIOM.
Hccnedosams TemnoooMeH

MEKTy TBEPJIbIM TEJIOM U KHJIKOCTSIMH
U UHMepPnpPemupo8ams Pe3yabTaThl
ATUX ONBITOB.

Onpeodensamb TEIIIOEMKOCTh TBEPJIOTO
TeJla Ha OCHOBAHUM PE3yJIbTaTOB

OMBITOB MO U3YYECHUIO TEINIO0OMEHa
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2.2.

Nsmepenne
TEeMITepaTyphl pyK
AKCIIEPUMEHTATOpA
U JIaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

ero JIETKUE
(TpaKkTHKyM)

JlaBnenue, o0beM, TeMIEparypa,
KOJINYECTBO BeulecTna. MneanpHbii
ra3. YpaBHeHue MeHneneeBa—
Knanenpona. ['a30BbI€ 3aKOHBI.
["a30BbIil TEpMOMETP

MEKTy TBEPABIM TEJIOM U KUJKOCTIMU
C pPa3HBIMU TEMIIEPATYPAMHU, OLICHUBATh
aOCOJIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTH U3MEPEHHON BEJIMYHHBI.
Hcnonvzoeams TEPMOMETD.
Yemanasnusams 63aumocessu

MEXKTy 3aKOHOM COXPaHEHUs YHEPTUHU
¥ YpaBHEHHEM TEIUIOBOTO OaiaHca.
Pewamy 3anaun Ha IpUMEHEHNE
ypaBHEHHUS TEIIOBOTO OajlaHnca
Onepuposams nousimusmuy. 1aBJICHUE,
00beM, TemrepaTypa, KOJIH4YEeCTBO
BEIIIECTBA, U caJbHbIN ras.

Ymems 3anvchIBaTh ypaBHEHUE
MenneneeBa—Kianeipona,
(dbopMyTHUPOBATH Ta30BBIC 3AKOHHI,
coOupaTh IKCIIEPUMEHTATIHLHYIO
YCTaHOBKY.

3name yCTpOMCTBO U MPUHLUIT pabOThI
ra3oBOr0 TEPMOMETPA.

IIpusooums npumepwvl TOBEACHUS Ta3a
IIpU U3MEHEHUH €T0 JIaBJICHUS, 00beMa,

TEMIIEPATYPHI.
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2.3.

O dexTuBHBIM

K03 UIIIEHT
KECTKOCTU CUCTEMBI.
Omnpenenenue MOy s
Onra npoBosioku

C TIOMOLIBIO pblyara.
Onpenenenue npeaena
ynpyroi nedopmanuu
(TpaKkTUKyM)

JHedbopmaryu TBEpIOTO TeENA.
Pactspxenue u cxxatue. Moyib
IOnra. Ynpyrue u Heynpyrue
nedopmaruu. [Ipenen ynpyrux
nedopmanmii. 3akoH ['yka.
MOMEHT Cuiibl OTHOCUTEIIBHO OCH
BpameHus. [linedo cuibl. YcnoBus

PAaBHOBECCHA TBEPAOIO TCIIA. Peruar

Ilpumensams TUHENKY U CEKYHIOMED.
Onpedensime TEMIEPATYPY U TABJICHHUE
UJIeaTLHOTO Ta3a Mo pe3yJjbTaram
OMBITOB C CaMOJICJIbHBIM I'a30BbIM
TEPMOMETPOM.

Hcnonv3o6amsb MUHENKY

Y CaMOJEIbHBIN Ta30BbId TEPMOMETD.
Yemanasausams 63aumocsssu
MEXK/Ty BHCIITHUMU U BHYTPEHHUMU
MakpoIrapameTpamMmu
TEPMOAUHAMHYECKON CHUCTEMBI.
Pewamy 3anaun Ha TpUMEHEHUE
ypaBHeHust Menaeneesa—Knaneiipona
Onepupogams nouamusmu. ynpyrue
U HeynpyTHe aedopmaru,

npejen ynpyroiu neopmarumy,
MoxyJib FOHra, MOMEHT CHJIBI
OTHOCHUTEJIBHO OCH BPAILICHUS, I1JIEHO
CHUJIBI, pbIYar.

Ymems hopmynupoBath 3akoH ['yka
1St AehopMaliii pacTsHKEHUS
OJIHOPOJHOTO CTEPHKHS C TOCTOSTHHBIM

IMOIICPCYHBIM CCUCHUCM, YCIIOBHC
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paBHOBecHsI aDCOIIOTHO TBEPIOTO Tea,
coOMpaTh IKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

U HEYTIpYTUX Aedopmannii, MaTepraIoB
¢ pa3nuuHbIMU MoayisimMu FOHra.
Ilpumenams 3axkoH ['yka s pacuera
nedopMalii pacTs>KEHUs MPOBOJIOKH.
Hccneoosams 3aBUCUMOCTbD Y IITMHEHUS
IIPOBOJIOKH OT BEJIMYMHBI
pPaCTIATUBAIOLIECH €€ CUJIIbI

U UHMEPNPemuposams

MOJIyYEHHBIE PE3yJbTATHI,

B TOM YHCJIE JUJIS ONIPEACIICHUS ITpeeIIa
ynpyroi nedopmanuu.

Onpeoenams Moyib KOHTa TPOBOJIOKH
HA OCHOBAHMH PE3YJIHTATOB OIBITOB

10 PACTSHKEHUIO TIPOBOJIOKU

C IIOMOIIBIO PA3JIMYHBIX 110 BETUYHHE
CHJI, OEHUBATH a0COIFOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTb

n3mMepeHHoro moayJst FOHra.
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2.4.

Usmepenne

K03 puLmeHTa
MOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTpbIBA (IPAKTUKYM)

[ToBEPXHOCTHOE HATSKEHHUE.
KoadpuimenT noBepxHOCTHOTO
HaTspKeHus1. Cuiia MOBEPXHOCTHOTO
HaTskeHus. KanwuispHele
siBjicHus. JlaBiieHue

IO/ UCKPHUBJIEHHOMN ITOBEPXHOCTHIO

xuakoctu. Dopmyna Jlamnaca

Hcnonv3o6ams HEPABHOILICUHUI pblyar
JUTSl YBEJIMYEHUS CUJIBbI U TIEPEMEIIICHMS.
Pewams 3anaun Ha TpUMEHEHNE 3aKOHA
['yka s pacuera pacTsKeHUs

Y CXKATUS CTEPIKHEN

Onepuposamv NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHHE,

K03 (PUIIMEHT TOBEPXHOCTHOTO
HATSDKEHUS, KalJUIIPHBIE SBIICHHUS.
Ymems 3anuceiBaTh POPMYITY IS CHUITBI
MOBEPXHOCTHOTO HATSHKEHUS, POPMYITY
Jlannaca jyist onpeesieHus! 1aBICHUS
110J1 UICKPUBJICHHON TOBEPXHOCTHIO
KUIKOCTH, COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsbl TOBEPXHOCTHBIX
SBJICHUY U KaNWUISIPHBIX SIBIICHUM.
IIpumensims METOJ OTPHIBA PAMKH

OT MOBEPXHOCTHU KUIKOCTH

JUISL U3MEpeHust KodpuireHTa
MIOBEPXHOCTHOI'O HATSKEHUS KUJKOCTH.

Hccneoosams 3aBUCUMOCTD BEJIMUNHEI

54



2.5.1. OmnpeneneHue TOYKU

POCHI (MMPAKTUKYM)

HacslmeHnnbsle 1 HEHACHIILICHHBIE
napsl. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U 1aBJICHUSA
HACBILIEHHOI'O Iapa

OT TEMIIEPATyPBhl,

MX HE3aBUCHMOCTH OT 00beMa

CHUJIbI, HEOOXOIUMOM ISl OTphIBA

OT ITIOBEPXHOCTH BOABI IPOBOJIOYHOMN
paMKH, OT €€ IEPUMETpa

U UHMepnpemupo8ams pe3yJIbTaThl
ITPOBEICHHBIX U3MEPEHHUI.

Onpeoensame K03PphULTHEHT

MMOBCPXHOCTHOI'O HATAXKCHUSA ) KUAKOCTHU

10 pe3yJibTaTaM MPOBEIAECHHBIX
U3MEPEHUH, OIIECHUBATh A0COJIFOTHYIO
Y OTHOCUTEIBHYIO MOTPEMTHOCTD
VU3MEPEHHOMN BEIIMYUHBI.
Hcnonv3o6ams pbryar i CO31aHUSA
CHJIBI 3aJJaHHOM BEITUYHHEI.

Pewams 3anaun Ha IpUMEHEHNE
bopMyJIBI 17151 CHITBI TOBEPXHOCTHOTO
HaTsoKeHHS U hopmyitel Jlamiaca
Onepuposamsb NOHAMUAMU.
HACBHIIICHHBIN U HEHACKIIIICHHBIN TTap,
BJI&YKHOCTb BO3/yXa, a0COJIIOTHAsI

1 OTHOCHUTEJIbHAS BJIAXKHOCTb.

Ymemwv kauecTBEHHO ONUCHIBATH

3aBUCHUMOCTD IINIOTHOCTHU U JaBJICHUA

55



HACBIIEHHOTO Napa. BiaxHoCcTh
BO3/1yxa. AOCOJIIOTHAs

N OTHOCHUTCIbHAs BIaXXHOCTbD

HACBIIIIEHHOTO ITapa OT TeMIIepaTyphl,
WX HE3aBUCUMOCTH OT 00bheMa
HACBIIIEHHOTO T1apa, COOMUpPaTh
HKCIIEPUMEHTATILHYIO YCTAaHOBKY.
IIpugooums npumepvl HACHIILIEHHOTO
Y HEHACBIIEHHOTO Tapa.
Hccnedoosams nponiecc BhIAACHUS
POCHI NP MMOHUKEHUU TEMITEPATYPhI
BJIQYKHOTO BO3/yXa

U UHMEPNPemuUpoB8ams MOTyICHHbIE
pE3yJIbTATHI.

Onpedensims 1O MOTYYEHHBIM
HKCIIEPUMEHTATILHBIM JaHHBIM
TEeMIIepaTypy TOUYKY POCHI, U 3aTEM,
C TIOMOIUIBIO TAOJIHIIBI 3aBUCUMOCTH
JTABJICHUS HACHIIIICHHOTO TIapa BOJIbI
OT TeMITepaTypbl, OTHOCUTEIIBHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
aOCOJIIOTHBIE M OTHOCUTENIbHbBIE
MOTPEIIHOCTH ITUX BEJIHYHH.
Hcnonvzoeams TEpMOMETD.

Pewamw 3aJa41 Ha BBIYHCIICHUC
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2.5.2. 3HaKoMCTBO
C DJICKTPUUCCKUM
KOH/ICHCAaTOPOM

(MpakTUKyM)

DIIEKTPUYECKHUI 3apsI.
DNEeKTPUYECKOE MOoJIE.
HarnpsikeHHOCTh M TTOTeHIHa
ANEKTPUYECKOTO NoJisl. Pa3HOCTH
MMOTEHIMAJIOB U HAIIPSKEHUE.
N3mepeHne HanpsyKeHUsl.
Boastmerp. Konaencarop.
DIIEKTPOEMKOCTh KOHAECHCATOPA.
[TapannensHoe

Y I10CJIEIOBATEIIBHOE COEAUHEHUE

KOHIACHCATOPOB

a0COTIOTHOM M OTHOCUTEIILHOMN
BIIQKHOCTHU

Onepuposamv NOHAMUAMU:
IIEKTPUICCKHI 3apsII, JICKTPUICCKOES
T10JIe, HANIPSHKCHHOCTD M IMTOTCHITHAI
AJIEKTPUYECKOTO TOJIs, PAa3HOCTh
MIOTEHIIMAIOB U HaNpsDKEHUE,
KOHJICHCATOP, MJIEKTPOEMKOCTh
KOHJICHCATOPA.

Ymems BBIYUCTATE 3aps]l KOHICHCATOPA
TI0 €r0 AJIEKTPOEMKOCTH

Y HaPSDKEHUTO, TPUMEHSITH (POPMYJTBI
JUTS pacueTa dJEKTPOEMKOCTH

IIPH TIOCTICIOBATEIILHOM

Y TIapaJuIeTIbHOM COSMHCHUN
KOHJIEHCATOPOB, COOMPATh
AICKTPUYECKYFO IICTIb.

I1Ipugodums npumepul
TIOCTICI0BATEIHFHOTO U ITAPAJIIICIIBHOTO
COCTMHEHHMSI KOH/ICHCATOPOB.
Hccrneoosams 3aBUCUIMOCTD

HaIpsKCHUSA Ha KOHACHCATOPC
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Hroro no pasneny
Pasznen 3. JiaekTpoaAuHAMMKA.
3.1. Uzyuenwme nporecca
pa3psaIKu KOHACHCATOpa

(TpaKkTHKyM)

DneKTpUUeCKui 3aps.
DIIEKTPUUYECKOE TOJIE.
HanpspkeHHOCTh M MOTEeHLMAaNl
IIEKTPUYECKOro noJisi. PazHocTs
NOTEHIMAJIOB U HAIIPSDKEHHUE.
OJ1C ucrounuka Toka. U3mepenue

HanpspkeHus. BonpT™merp.

OT €ro JIEKTPOEMKOCTH
U UHMepnpemupo8ams pe3yabTaThl
ATOTO IKCIIEPUMEHTA.

Onpeodensimb OTHOIICHUE
AJIEKTPUYECKUX EMKOCTEN IBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSIM HAIPSDKCHUS HA HUX,
OLIEHMBATh a0COJIFOTHBIE

U OTHOCHUTEJIbHBIE OTPEIITHOCTH
HU3MEPSEMBbIX BEJIUYMH.
Hcnonvzoeams BOJIBTMETD.
Pewams 3a1aun Ha cOeTMHEHIE

KOHJICHCAaTOPOB

Onepupogams NOHAMUAMU.
AIEKTPUYECKUH 3apsifl, DIIEKTPUIECKOE
10JIe, HAPS>KEHHOCTh Y MOTEHIIHAII
AIEKTPUYECKOTO IO, PA3HOCTh
ITOTEHIIMAJIOB U HAIIPSKEHHUE,

OJ1C uctouHrKa TOKa, KOHJCHCATOD,

QJICKTPOCMKOCTb KOHACHCATOpPAa,
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Konnencartop. D1eKTpOeMKOCTh
KOHJIEHCATOpa. DJIEKTPUIECKOE
conpoTuBiieHuE. 3akoH Oma

TS TIOJTHOM (3aMKHYTOM )
AIIEKTPUYECKOMN LIETIH.
KoHzeHncaTop B ienu NOCTOSIHHOTO

TOKa

IIEKTPUYECKOE CONPOTUBIICHUE.
Ymems popmymupoBats 3akon Oma
JUTSI TIOJTHOM (3aMKHYTO)
AIIEKTPUUYECKON LETH, BEIYUCISATD
3aps]l KOHJEHCATOpa

0 €ro ANEKTPOEMKOCTH

U HaIpsKEHUI0, COOMpaTh
IIEKTPUYECKYIO 1IETIb.

IIpusooums npumepsvi IOBEICHUS
KOHJIEHCATOpa, BKIIOYEHHOTO B LIETIh
MOCTOSIHHOT'O TOKA.

Dopmynuposams TUTIOTEIY O XapaKTEPe
3aBUCHUMOCTH CUJIbI TOKA OT BpEMEHU
U pa3pslIKe KOHAEeHcaTopa

yepes pe3ucTop.

Cmpoumbs TpadvK 3aBUCUMOCTH CHIIBI
TOKa OT BPEMEHU IIPU pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumenssms nIpaBUiIa HOCTPOCHUS
rpaMKOB 3aBUCHMOCTEH (PU3HIECKUX
BEJIMYMH JIPYT OT JIpyTra.

Hccrnedosamsb 3aBUCUMOCTD CHIIBI TOKA
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3.2,

Onpenenenue
YAEITBHOTO

COIIPOTHUBJICHUA

Cwnuta Toka. Hanpsikenue. 3akoH
Oma 111 ydacTka 1eru.

BHGKTpI/ILIGCKOG COIIPOTHUBJICHUC.

OT BPEMEHH TIPU pa3psIKe
KOH/ICHCATOpa Yepe3 pe3ncTop

U UHMEPNPEemupo8ams 3Ty
3aBUCUMOCTb.

Onpedensims SIEKTPOEMKOCTh
KOHJIEHCaTopa,

BbIpaxkasi ee yepes3 yriioBoi

K02 PUIMEHT KacaTeIbHOM K TpaduKy
3aBHCHMOCTH CHJIBI TOKa Pa3psIKU
KOHJICHCATOpa OT BPEMEHH,
OIICHUBATH A0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO IOTPEIIHOCTD
3IIEKTPOEMKOCTH.

Hcnonvzoeamb BOIBTMETP

U CEKyHJIOMeEp.

Yemanaenusams 63aumocessu.
Pewamy xauecTBeHHbIE 3a71aUU

0 KOHJIEHCATOpaX, BKIIFOUEHHBIX B IIETTh
MIOCTOSTHHOTO TOKa

Onepuposams nOHAMUAMU.

cuJia TOKa, HampshDKEHUE,

QJIICKTPHYCCKOC COIIPOTHUBIICHUC,
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MaTtepuaia IpoOBOJIOKHU

(mpaKkTUKyM)

3aBUCHUMOCTbD COIMPOTUBJICHUA
OJHOPOJHOI'O IIPOBOAHHUKA

OT €TI0 JJIMHBI U IIJIOIMaaun
IMOIICPCUHOIO CCUCHMA. YI[CHBHOe

COIIPOTHUBIICHUC BCHICCTBA

yAEIbHOE COTPOTUBJICHUE
BEILECTBA.

Ymemo hopmynupoBath 3akoH Oma
JUISl y4acTKa LEINH, 3aITUChIBATh
dbopMyy IS 3aBUCUMOCTH
CONPOTUBJIEHUS OJHOPOTHOTO
IIPOBOJIHUKA OT €r0 JJIMHbI

Y IUTOIIAU [TONIEPEYHOTO CEUCHHUS,
coOUpaTh AMEKTPUUECKYIO IIETIh.
IIpusooums npumepsi BEECTB

C Pa3IUYHBIM yI€JIbHBIM
CONPOTUBJICHUEM.

Ilpumensames METO1 UBMEPEHHUS

MaJIbIX 3JIEKTPUUECKHUX
COITPOTHUBJICHU.

Hccnedosams 3aBUCUMOCTD
HaIPsKEHUS MEK/ly KOHIIaMU OTpe3Ka
MIPOBOJIOKH OT JIJTMHBI 3TOTO OTPE3Ka
U UHMepnpemupo8ams pe3yabTaThl
MPOBEJECHHBIX U3MEPEHU, BEIYUCIISITh
3JIEKTPUUYECKOE COMTPOTUBIICHUE OTPE3Ka

IIPOBOJIOKH 110 N3MCPCHHBIM 3HAYCHUAM
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3.3.

Nsmepenne
BOJIbT-AMIIEPHON
XapaKTEPUCTUKU
MIOJIYITPOBOTHUKOBOTO

nuona (MpakTUKYM)

[TomympoBouuku. CobcTBEeHHAsS
Y IPUMECHAS TPOBOJIUMOCTh
MOJTYPOBOIHUKOB.

CaoiicTBa p-N-nepexoa.

[TomynmpOBOIHUKOBBIN IO/

CHUJIBI TOKA W HAIIPSHKCHMSL.
Onpedensims yACIbHOE COMPOTUBIICHNE
MaTepHalia MPOBOJIOKU 110 U3BECTHBHIM
JUTHHE, TUAMETPY U COTIPOTUBIICHUIO,
OILICHHUBATH A0COTIOTHYIO

¥ OTHOCHUTEILHYIO MOTPEITHOCTH
YACIBHOTO CONTPOTUBIICHUSI.
Hcnonvzo6ams MyTbTUMETP B PEKIMAaX
BOJIBTMETPA U aMIIepMeTpa, JTNHEHKY,
MUKPOMETP.

Pewamyw 3anaun Ha 3akoH Oma

JUTS y9acTKa [eNy ¥ Ha 3aBUCUMOCTD
COTIPOTHUBJICHUS OTPE3Ka MPOBOJIOKU

OT €ro XapaKTePUCTHK

Onepuposeamv NOHAMUAMU:
MOJIYTIPOBOJIHUK, COOCTBEHHAsI

¥ TIpEMECHAas IPOBOUMOCTb,
p-N-Tiepexo1, OTYTPOBOTHUKOBBIHI
JTO]T.

Ymemwv 0OBSICHATH NPUPOTY
COOCTBEHHOW U TPUMECHOM
MIPOBOJAUMOCTH, CBOMCTBA
p-N-miepexo/ia, MPUHITATT ISHCTBUS
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MOJIyITPOBOJJHUKOBOI'O INOAA,
ero GyHKIIMOHUPOBAHUE

IIPU BKJIFOYEHHUH B 3JIEKTPUYECKYIO 1IETTh
MOCTOSIHHOT'O TOKa B MPSMOM

U B 0OpaTHOM HalpaBJICHUH, COOUPaATh
AIIEKTPUUYECKYIO 1I€Mb, YATATh
MapKUPOBKY MOJIYIIPOBOJHUKOBOTO
MOJA.

1Ipusooums npumepsbl NCNIOJIb30BAHUS
HOJIyITPOBOJHUKOBOI'O IMO/1a

B BJICKTPUUYECKUX LIETISX.
Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCUMOCTH CHJIBI TOKA, TEKYIIIETO
yepe3 MOoJyNpOBOAHUKOBBIN THO,

OT MOJJAHHOTO Ha HETO HAMPSHKEHUSL.
Cmpoumb S3KCIEPUMEHTAIIBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nosynnpoBoAHUKOBOTO JUOAa
IIPU €r0 BKIIOUYEHUH B 3IEKTPUUECKYIO
LEMb MOCTOSHHOTO TOKA B MPSIMOM

U B 0OpaTHOM HalpaBJICHUU.
Ipumensame nipaBUIIa TOCTPOCHUS

rpaduKOB 3aBUCUMOCTEN (PU3UIECKUX
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BEJIMYUH JIPYT OT JApyra.
Hccneoosams BAX
MOJIYTIPOBOJJTHUKOBOTO JINO/A,
BKJIFOUYEHHOT'O B II€ITb TOCTOSIHHOTO TOKA
B MIPSIMOM U B 0OpaTHOM HampaBiICHUU
U UHMepnpemupo8ams

3Ty 3aBUCUMOCTb.

Onpedensime HNEKTPUUECKOE
CONPOTHUBJIEHUE MMOTYITPOBOJIHUKOBOTO
JIM0J1a TIPU TAHHOM 3HAYCHUU
HAIPsHKEHUS, OIICHUBAThH a0COIOTHYIO
Y OTHOCHUTEJBHYIO TOTPEIIHOCTD

ATOUN (PU3UYECKON BEIIMUUHBI.
Hcnonv3o6amsb BONBTMETP, aMIIEPMETD,
IIEPEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, MOJyIPOBOIHUKOBBIN JUO.
Pewamy 3a1aun Ha LI TIOCTOSIHHOTO

TOKa P HAJINYNH B HUX UJACAIBHOTI'O

rozaa
Hroro no pazneny )
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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